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FOREWORD 


This publication is the second in a series of three reports to 
be issued by the Canada Department of Labour on the subject of technolo- 
gical change in the railway industry in Canada and the ways in which 
workers have adapted to change. 


All three reports were initiated under the former Research 
Program on the Training of Skilled Manpower of the Department of Labour, 
in co-operation with other federal and provincial departments and 
management and union organizations. 


Tne cirst report, prepared by Mr. P.R.. Schweitzer, was a broad 
study of technological change in railway operations in the Maritime Area 
of the Canadian National Railways. It was published in October 1964 as 
Report No. 12 in the Skilled Manpower Training Research Program series 
of publications under the title "Technological Changes In The Railway 
Industry: Maritime Area of 0.N.R.™ 


The present report focuses on railway shops, where the impact 
of technological change has been particularly heavy. It presents the 
findings of two surveys conducted by Dr. C. Glyn Williams. at the C.P.R. 
Angus Workshops in Montreal. The first survey, undertaken in the summer 
of 1962, was concerned with the employment and occupational effects of 
technological change in the Angus Workshops and in the C.P.R. system as 
a whole. The second survey, carried out during the summer of 1963, dealt 
with the employment adjustment process. 


The report was written by Dr. Williams under the supervision of 
Mr. Phillip Cohen of the Economics and Research Branch of the Department 
of Labour. Ihe summaries of Parts I and II of the report were prepared 
by Mr. Cohen in co-operation with the author. The whole study was carried 
oul Under tne weneral direction of Mr. J.P. Francis, formerly Director or 
the Economics and Research Branch and now Director of the Planning and 
Evaluation Branch, Department of Manpower and Immigration. The report 
was edited and prepared for publication by Mr. R.A. Knowles and 
Mr. A. Jones, now with the Department of Manpower and Immigration, in 
consultation with Mr. Phillip Cohen. 


The third report, scheduled for publication shortly, is being 
prepared by Mr. John Millons of the Economics and Research Branch, 
Department of Labour. It is a case study of the industrial relations 
aspects of technological change at the Angus Shops, with particular 
emphasis on those features of collective agreements and of union and 
management policies and practices that have either facilitated or impeded 
the adjustment of workers to technological change. 


The three studies together provide a comprehensive picture of 
technological change and the employment adjustment process in one of 
Canadats major industries. The findings that have emerged will provide, 
it is hoped, useful guidance to management and labour in their efforts 
to resolve similar problems that arise. 
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co-operation of Canadian Pacific Railway officials in making this second 
study possible and in providing ready access to unpublished data. The 
co-operation of the unions comprising Division No. 4, Railway Employees 
Department, A.F.L.-C.1.0., in making freely available all the information 
at their disposal relevant to the study is also gratefully acknowledged. 


John Mainwaring, 
Acting Director, 
Economics and Research Branch. 


December 1967. 


i 


CONTENTS 


Page 
ER CCU et OTRO AE eS, KO RAD RAAT De ie, 2c 
PART I - TECHNOLOGICAL CHANGE 
IN RELATION TO EMPLOYMENT CHANGE 
Chapter 1 - The Nature and Meaning of Technological Change ........ 8 
Chapter 2 -— The System Organization of Maintenance Work on 
Mopive Power ‘and’ Rolling Stock prhOhS=L96L): fp.) BO 7 


Organization of Work within Angus Workshops 1948-1962 9 


Chapter 2 = wWone=lem Lnployment Trends 0 vw okt ios, oe Le we it 
UMMC eal we Cs. Le MEAL aa eee Et oe, atetine’ a], 
Pap ecnmenn (evens TUT ae iar wee oe Pe ee oa LY 
Trends in the Record of Maintenance of Equipment 
Mnproyment on the "CPR POSTION (eli vi ow ot oe ree ees 14 
Long-term Trends in the Employment Structure at 
Pe Or Ooi te ea oe ete Malta te, eet eee ern ey 
Chapter 4 - Types of Technical Change in Maintenance of Equipment 
COSTS EONS Peon OOS Phas SOM IRN IS fe ee eee ater hal ae Py, 
Technical Changes Which Have Affected All Shops ....... a 
Technical Changes Which Have Significantly Affected 
PAY RCELAT *ONODS «ay Pee eee PPE. Be. eee ee WE eile we so ae es 
LOECHCLAVE, NOD. oo wewoe aoe oe “ROMS Bekele tins tamu « 28 
Changing Occupational Patterns in.the Angus Shops ..... oe 
PasCCreCe VAP uO era ho eas Sees Osi dt BART SONS thee Nes 38 
PYOTLSNCIC EI. BOO Di te & ssecietas auth wae = be oS «wna cle oes Al 
DURES VeEPeremancirt sits wok wateh GA he 2 sth Rated) Blaey pfeles sacs its) 
Chapter 5 — Some Significant Employment Determinants and their 
tyipect on Eaployment: dh the- OPR Oystem 2. so. ss ee. gyi 
A Regression of Employment on Final Outlook ......... 55 
oummary. of, Part, I. and. Generadie FPANGLME Sw pwaps: seme » ios one peso pase ee ewe os 59 
PROD Dy BET fers thee Pecos Feit miei t & ape Sukigiondener® nce SUP ane 59 
Major Organizational Changes at Angus, 1948-1961 .... 59 
Long-term: Brip Loyments Trend ey srrrvie ie spore ie largesse nga hee ess 60 
Cer PET OR Le nae a a'uig au ae he aloe tne ae, Bea ate mw ee ee 60 
Protect iaghiah Trenaet at Tho carat burns erg? sad) ce oh ne 60 
Trends in the Structure of Maintenance of Equipment 
Maptoyment tnethe CPR Systems. was os wie toa a © wees 60 
Trends in the Structure of Employment at Angus 
WSUS 6 Cog o ins o siee ns sh kos cele Ranhesaes Pein as sae Sn eos Oe 61 
Types of Technological Changes in Maintenance of 
Houisment Operation ot: Angus. <.s4 kc. 5s = 44a s eisai ee 62 


CONTENTS (Cont'd. ) 


Broad Effects of Dieselization on Shop Employment .... 
Changing Occupational Patterns at Angus Shops ...... 
Genera] iid in SSM Al whel cis Set EA, Me ee a ees cae 

APPENDICES TO PART I 
1 - Cross Capital Expenditure - Rolling Stock Years 1947-1961 ... 
2 = Koll nete St oclodsmrent orl ObealOGl py Gere ee eoeeh sb... : 
oe Units. of New Ralling Stock .. ae eee ree. ead. F. 
4 — Change in the Economy and Volume of Transportation Produced . 
> — Canadian Inter-City Revenue TonMiles by Type of Carrier .... 
66 - Canadian Inter-City Passenger Miles by Type of Carrier ...... 


7 - Cyclicality of Employment of Occupational Groups at Angus 
Workshops) sf. MASI Lee SOC PUR ei enced, ck Sane AS cir 


j= The Mechanization of the Angus Lumber Yard. e<. s0 cmon oss sles 


9 - Changes to Diesel-EFlectric Units to Reduce Maintenance and/or 
Tmprove> Per lormanes Girt: VAs gterse eee acemeeeitams shaletene ACME, oie. we 


10 - Changes to Rolling Stock to Reduce the Number of Man-Hours 
Needed> Tors Maintenances 1.6 6G tteietetetete sngherene ete ttaterane suskeie ese shes « 


11 - Improvements in Machinery and Equipment 1952-1961 ........... 


PART II — THE LABOUR FORCE ADJUSTMENT 
PROCESS IN RELATION TO TECHNOLOGICAL CHANGE 


Chapter 1. ~—* Ther Adjustment “Processors ate aters het ate nere total tlevens stutevete sM% ole ¢ 
bntra-Plant Mop. lity lac «ater etd et sie stele sss sielers «sree 6 cs 


Analysis of Permanent Transfers ......eeescssesseeee 
Analysis of Temporary Transfers .... cesses cecceeee 


Chapter 2 - Changes in the Skilled and Semi-Skilled Composition 
of the Work Force in Maintenance of Equipment and 
their Implications for*Rnployment Policy? rin... 6s ces 


Chapter 3 - The Layoff Experience of Selected Angus Boilermakers, 
N95 SRL 96 3) St Rs I FE, BOI os ee eee 


The Intberviewees 552. le oy aw siete re welele Soe se we 
The QuestLONnare —. 7.1% stetetetetatetate eters ie wele eres 66 6 W's wie 9 


Vi 


Page 
63 


63 
65 


68 
69 
70 
(a 
ite 
es 


74 
76 


78 


86 


89 


oe 
LEC 


Lk 
Lhe 


Ne 


129 


L29 
a 


CONTENTS (Cont'd. ) 


Page 
punmaryhor s art el Wand Genera vehi indinegss Mile VO eee Oe a 143 
Bee VI ISS fe ae i ye ae kala Ne con ee im evo es AGEs tee Ro el @ se 143 
DUUMIOMET OL LGre RPPTP MOR. £ReP4. 7, POL, ARRAS L398 
Bann Roe a et HRs SOO SRA, 2. BOON AGRE Aes Ta 
He-rmp.loyment: of Stalf on Layoff vow... es cvus wewawes hh 
Resa maCHOneRabes’ Aes Le FR. eens. 1k 
he maEroneny: nates see. Pees Le, 3 BONSAI Py eS 
ere Car er Obs aLY Eas Ga Gun) ie ss o de ele wee 145 
Rene enm INC Nee GLO, AIT, 2. SORA AR S24 Ley 
APPENDICES TO PART II 

1 — Number of Employees in Each Occupation, Angus Workshops 

POL B= 1 bale TORT PST 6g FURGS R CTO Oe. ee aca 15e 
2 — Breakdown of Accessions by Skill Groups, 1953-1962 .......... 1. 
S Breakdown of Separations by Skill Groups, 1953-1962 ......... Abe 
4, — Rates of Turnover by Occupation, 1953-1961, Calculated 

DEBT) TREE w EN a OT hoe Tan VOIR a BY Os SH RATT Pag 15h 
5 — Trend Equations for Rates of Turnover in Occupational Groups, 

1Obp ad OGIUM ee bY. OS +s GEE OO, ORS GT OO. eee. BUR 155 
6 — Ratio of Resignations to Total Employees by Skill Groups, 

IGS LOG2 NARA ©. 3G $2 GbR PIC das . POEs FOP ae FE Eis BOOS 156 
7 - Ratio of Retirements to Total Employees by Skill Groups, 

DOSS IGN. Sy PS PS aee. Oe Soe. Cater ee ee Coe cer ets eee T57 
¢ — Layoff Experience,of Pre-1953' Boilermakers .. 000s. .un.eess ees LoS 
9 - Layoff Experience of the 19 Boilermakers Now Employed at 

Angus Who Experienced Layoff Between January 1953 and 

SULWEIIOS EMe ee cld Tete dees Sete cs Soe aeey eee mn e Mae Rea eres 159 

164 Qwesbiiens Put’ +6 “nverviewedai Re Mh, Tr. J PORES. SUSE. BE. Pee 160 


vir 


LZ 


13 


14 


i 
16 
17 


18 
19 


20 


aL 


22 


CPR Maintenance of Equipment Employment in Manitoba in 1950 
Brie, BOG) ccs secs rere on lela rere eho A Caesar rele ga nae ce 


TABLES 


Employment Trend - Total Employees and Maintenance of 


Equipment Employees - Canadian Pacific Railway, 1948-1961 ... 


Productivity Trends Based on Total CPR Employment and Total 
CPR Maintenance of Equipment Employment, 1948-1961 


CPR Maintenance of Equipment Employment - Indexes 
Total and Maintenance of Equipment Employment on CPR 
Changes in Employment at Angus Workshops, 1948-1961 
Composition of Employment at Angus, Third Quarter 


Figures of Broad Employee Groups for Third Quarter of Each 
TO ak Nas nse BRS a col cota a. daa le tecaieha gs angie tal te ater ah esl Hue fete keh of le acs 


Canadian Pacific Railway Company Locomotives Inventory 


Canadian Pacific Railway Company Tractive Power (excluding 
self-propelled passenger rail diesel cars) 


Shopping Classifications and Mileages for Diesel Units in 
Road Freight and Passenger Service, by Ingine Type 


Shopping Classifications and Intervals for Standard and Road 
Switches of 1200 H.P. 


Angus Shop Census 


Angus Shop Census 


Angus Shop Census 


eri URMAEY .wace wie ge oe ote ar etetaca te shale tewie anette 
Report -— Locomotive Department 
@ecemner Toke) Sere ee ae ke ree Er ere hn ean ete 
Report — Locomotive Department 
(December $1961). ae cbt ac clo eecerd dk dsih Aiea ae ek aA eset OM es 
Report — Car Department (December 1948) 
Report - Car Department (December 1961) 


Angus Shop Census 


Number of Cast-Iron Wheels Produced at Angus Workshops 


LOL BAL OG rr SP Se ee re aan Ore ees Oe DAT castes a eee 
Employment in the Wheel Foundry December 1948 


Percentage of Box Cars with Nailable Steel Floor Cars 


Distribution of Stores Department Employees, CPR - Angus, 


October 1, 1950 to September 1, 1962 


Employment Determinants (with appropriate lags) Affecting 
Maintenance of Equipment Employment on CPR System, 1948-1961. 


Indexes of Maintenance of Equipment Employment at CPR, 


VORB HL GL vis winavi CS eee Ra ee ee a 


viil 


oeceo ee eo ee ee 


eeeeee 


cooee eee ee 


eoeeeee eee © © © © © © © 


oeoeoer eee eee ee ee 


ee @ @ © 


oeoeveoeoevreevre ee ee ee ee eee ee © 


30 


32 


be. 


36 


23 


TABLES (Cont'd. ) 


Page 
23 - Coefficients of Correlation (r) Between Selected Employment 
Determinants and Employment in Different Occupations and 
Shinled) taeouws sVl oe eaeLoO len pe Atria, ea) epee . .o 5h 
24 = CPR Output “and! Employment 1V948-1961) Soe ee 58 
25 — Employmert Changes at Angus Workshops 1948-1961 .............. 9 
26 - Index of Employment 1952-1961 by Broad Skill Groups ......... 96 
27 — Average Annual Rate of Turnover 1953-1961 per 100 Employees . 97 
come nverace: Nemper Employed © ich lectetarstoralots renelelanete a oe Meu BME eg ee 97 
29 - Percentage of Separations Taking the Form of Layoffs 
Ty IC Rt Re TS BLN RRM a: CORR SM LEG, NOE eM SOT, CURIA AUNT | ya 
30 - Percentage of Accessions Taking the Form of Restarts from 
NOS halla ib Ren AY sy i gla tied AA a eit ir eer RMI Fane Rs) 100 
31 - Resignation Rate as a Percentage Figure: Electricians ...... 103 
32 - Percentage Rate of Resignation, Average 1953-1961 ........... 103 
33 - Number of Employees on Layoff from Angus Workshops by Length 
Clee CCC NeY a Ha ee cae re Sere eek eee a ee Te 108 
34 — Promotees in Employee Seniority Groups, January 1, 1963 and 
Number of Promotees to Each Group since January 1, 1948 ..... iA 
35 — Year of Transfer and Length of Seniority Surrendered on 
Be Te Wine sats bs aqh she 6 Sp eyaae SA yece © lA Sh 5 VOTES NMED ee alee als GME wie © ase 15 
36 - Employees at Angus Workshops Working Out of Their Own 
toe ee em eee AO. cs eh ans sip eattaee at em wae ae tia este 116 
a Skilled and Semi-Skilled Numbers Weston and Ogden Shops ..... 122 
38 - Boilermakers at Angus Workshops - Selected Lists in Order 
CEO UY AOL ES VOS3SL9GS Fine wists 2s wecalete gs sce 9 8 oo yes 130 
39 -— Unemployment Impact on Boilermakers at Angus Workshops - 
yk ee TOG dy oi ov pie a's ls bled a wie Fle OLE Sw Ore a PR Shee aie 134 
40 — Unemployment Impact on Boilermakers at Angus Workshops - 
ee I) ES alles a Gy Sage ave Rob cis so 6 ok gis SAI ia beecs SSe ele Na 136 
DIAGRAMS AND CHARTS 
Diagram 1 - The Regression Line for Employment on Output in 
eet. sated wis bale Vikas ie Sa ole eas a awiene Sa ae 56 
Chart 1 - Turnover Rate: Electricians at Angus, 1953-1961 ....... 104 


Chart 2 - Resignation Rate: Electricians at Angus, 1953-1961 .... 104 


130 


Ghart 3 


Chart is 


Chartu5 


Chart 6 


Chart 7 


DIAGRAMS AND CHARTS (Cont'd.) 


Ratio of Blacksmiths (Car and Locomotive Departments), 
Car Repairers (Car Department) and Machinists 
(Locomotive Department) to their Respective Helpers .... 


Ratio of Electricians and Electricians! Helpers 
(LocomotiveDeps rtnent 4. eee te ee narra ree ee 


Ratios of Pipefitters (Locomotive and Car Departments) 
and Sheet Metal Workers (Locomotive Department) to their 
Respective Helpers DVM . wae wte 6 ose ete ale, Mend sate wi latati 


Ratio of Boilermakers and Helpers (Locomotive 
Department), jssaiecs/osecsyeessomusseisaes*veseescee ds RAGE Sent wanes 


Ratio of Painters to Painters Helpers (Locomotive 
Department) and Ratio of Sheet Metal Workers to Sheet 
Metal Workerst Helpers (Car Department) .......2s-.0+00- 


Introduction 


This report attempts to evaluate the technological changes in 
one railway shop--namely Angus Workshops in Montreal--since 1948, the 
changes in employment, and the labour force adjustment process over the 
same period of time. The Angus Workshops are owned and operated by the 
Canadian Pacific Railway Company. It is one of three main repair shops 
at which the major repairs and overhauls of CPR rolling stock are carried 
out, and its importance in the maintenance of equipment sector of CPR 
operations is reflected in its average employment which, in 1961, amounted 
to 3,482 maintenance of equipment employees (or 28.2 per cent) of the 
12,362 maintenance of equipment employees in the whole CPR system. 


The main objectives of the study were to establish a quantitative 
association between the different technological changes and the employment 
changes (or, at least, to ascertain the degree of qualitative association 
between the two) and to determine and describe--in so far as the data would 
permit—-the employment adjustment process both within the Angus Workshops 
as well as the employment adjustment mechanism between the Angus Workshops 
and all the other outside CPR establishments. 


Part. 1 of this report covers the first area of analysis. Part II 
deals with the employment adjustment process. 


This is not a study of general technological unemployment 
resulting from the technological changes that have occurred in the railway 
workshop: to do this would necessitate an examination of companies and 
plants in which employment has been generated by the changes in the sector 
under observation. Neither does it examine all technological changes that 
have influenced employment in Angus Workshops. A study of that magnitude 
would need to regard all technological changes as having some influence on 
all economic sectors--even though their impact on most of these sectors 
could be regarded as negligible. In a sense, therefore, this study lacks 
precision in that its scope is too narrow to answer certain vitally 
important questions, viz., the impact of changing technology in one sector 
on employment in general, and the impact of changing technology in general 
on employment in one sector. However, it is hoped that with all its 
limitations, this report will help to advance our knowledge of the 
relationships between technological changes and changes in employment and 
of the adjustment process mechanism in meeting the employment changes. 
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Chapter 1 
The Nature and Meaning of Technological Change 


In this report, the term ttechnological changet means a change 
in techniques of production to meet a given quantity and type of service 
needed by consumers and intermediate producers. These service needs are 
the passenger and freight services demanded by consumers which, in this 
case, will constitute a final demand, and the passenger and freight 
services demanded by producers as intermediate services in the production 
of final goods. 


This definition covers more than strictly technological 
factors. For example, it includes non-technological, organizational 
changes which are related to mechanical changes. Other organizational 
changes are relevant even though they do not stem directly from 
mechanical developments. 


Mechanical changes refer to the introduction of new equipment, 
new types of power or new materials into the workshop or the expanded use 
of these productive factors. In this way, it is practicable to include 
under one broad heading the changes which have occurred in the railway 
workshop, in the equipment used in the repair and maintenance of railway 
rolling stock, and in the rolling stock which is brought into the shops 
for repair and maintenance. 


It should be emphasized that the preciseness of this definition 
of technological change is reduced to the extent that the actual service 
provided is changed. For example, the trans-Atlantic, streamlined, 
service dome-trains provide an additional service compared with that of 
the earlier passenger cars. There may be many examples of such changes 
in type of service rendered. However, they are assumed away on the 
grounds that the basic function of a railway system is that of 
transporting people and goods. Qualitative changes in any type of 
services rendered~are.covered.by.one. definition, + sinceebheynare,reflected 
In inpub, requirements. and, ,hence, -in,prices.pai.dsperpsunigeol sservi.ce 
rendered, assuming competition throughout the price structure. 


Organizational changes are those designed to provide more 
exiicient useivol existingscquipment...in some instances,.such changes may 
arise from the simple realization of a more effective method of using 
resources to produce a given product. In other instances, they may stem 
directly from the introduction of particular mechanical changes, e.g., the 
concentration of major maintenance work which has been made possible 
through the dieselization of railway motive power. 


Other specific.«changes widisbe:referredeto.brieiiy. ese. 5) the 
displacement of labour through the expanded use of some factor other than 
the resources already referred to. This would cover such changes as an 
alteration in the production techniques to provide for a greater volume 
of managerial services, making possible a reduction in the amount of 
labour required for the same output of transportation services. For 
example, a movement from piecework which has proved to be uneconomic to 
a system of time rates will almost certainly increase the supervisory 
staff required when the incentive bonus is removed. Moreover, such 
changes may be related to mechanical changes, although this is by no 
means sure. Nevertheless, their irregular introduction makes it 
extremely difficult to isolate their labour-—displacing effects, and such 


effects will be no different from the effects of the purely technological 
nature with which this study is primarily concerned. 


It is practically impossible to discuss all the technological 
changes that affect the level and occupational composition of employment 
in any particular sector of the economy. Not only are there persistent 
changes in that sector of the economy which directly affect employment, 
but changes are also continually occurring in other sectors which 
indirectly, but no less significantly, affect the particular sector under 
observation. This holds just as true for railway workshops. The 
following are the types of technological changes likely to affect the 
level and composition of employment in a particular railway workshop: 


A. Direct: 


1. Changes in equipment (machinery, tool and construction 
materials) used in the repair, maintenance and building of 
railway rolling stock and other items of manufacture such as 
frogs and track work specialties. 


2. Changes in the equipment (rolling stock) worked on so that a 
particular level of freight or passenger services can be 
provided on a changed maintenance base. 


3. Changes in the organizational structure of repair and 
maintenance work as a result of changes in the equipment worked 
with or on, such organizational changes affecting production 
functions so that a particular level of freight or passenger 
service can be provided with different combinations of, as well 
as total inputs of, capital equipment and labour. 


BS Padarcouslt 


1. Technological changes in other industries which increase their 
‘Capacity to compete with the railways and therefore tend to 
reduce the traffic levels of the railways at any given level of 
national output of goods and services. 


2. Technological changes in other industries which serve to reduce 
their dependence on the railways for the carrying of freight and 
passenger traffic (e.g., technological changes which shift the 
centre of gravity of a particular industry's economic location 
and thereby reduce the transportation demand for the carrying 
of raw materials or finished product; or technological changes 
which alter the product significantly while not altering the 
service it provides so that, again, the transportation component 
in its manufacture is reduced). 


3. Technological changes in industries which are not so dependent 
on railway services, and in which the changes serve to increase 
their competitiveness in relation to industries that do depend 
on railroad services in the accumulation of raw materials or 
distribution of final products. Here again, the demand for 
railroad services would be reduced. 


1/ Reference to changes in consumer tastes, which result in changes 
in consumer demands in relation to railway equipment, has been 
omitted, 


Clearly, indirect changes cover an enormous range of phenomena 
in our industrially advanced economy, particularly in a period of rapid 
and widespread technological change. For example, they include better 
roads which stimulate the growth of inter-industry competition; mechanical 
changes in road transport, e.g., continental private telephone networks 
and multiple-unit auto-hauling trailers; the conversion from fossil fuels 
to petroleum and natural gas for power as price relativities have shifted 
over time in favour of the latter; and changes in raw materials, e.g., 
aluminum or plastics, which serve to increase their competitiveness in 
relation to steel. 


These changes, though major and diverse, are, however, only 
those which are evident to the casual observer of industrial trends. Of 
great importance-—-although they may be less obvious—-are the innumerable 
changes that occur in our dynamic economy as it adjusts to changes in 
availability of capital, developments in knowledge relevant to the 
industrial process, and to changes in relative scarcities of productive 
factors. Each of these affect the long-term structure of the economy. 


In one sense, of course, the indirect repercussions of such 
changes on the level and occupational composition of employment in the 
railway industry in general, and in railway workshops or one such 
workshop in particular, to some degree appear similar to those brought 
about by changed consumer patterns. There may be a decline in the number 
of freight or passenger miles required, or a relative decline in the 
index of traffic growth compared with the other indices of economic 
growth, thus indicating that the railway industry constitutes a smaller 
part of the nation's economy than previously. In a broader study, for 
example one which dealt with the development and persistence of 
technological unemployment as a general economic phenomenon, it would be 
necessary to isolate the effects of technological change from the effects 
of changes in consumer patterns. 


Of course, technological changes in the railway industry or 
railway workshops in turn also affect unemployment outside the workshop 
or industry. Reductions in employment levels in the one sector, directly 
affected by a change in technology, may be compensated for partly by an 
increase in employment in another sector, whose sales are augmented by 
the switch to a different organizational structure of building, repair 
and maintenance. Again, a broader study than this would need to take 
into account these influences. 


However, this study does not have these wider objectives. It 
describes the employment changes at the Angus Workshops during the period 
1948 to 1961, and the technological changes that have occurred in the 
Canadian Pacific Railway system which appear to have a bearing on these 
employment changes. It is believed that, between technological changes 
and employment changes, certain quantitative and/or qualitative relations 
may be validly asserted on a micro-economic basis. 


The first phase of the study will be devoted to this limited 
aim, It would be easy to quantify the relations between technical changes 
and employment if the relations were simple, if the lags in employment 
effects of the changes were known and could be allowed for, and if the 
other employment determining factors remained constant or could be allowed 
for. None of these conditions holds true. The economic system is 
complex and in a constant process of movement or in David M. Wright's 
words, of "becoming". No industry remains immune from shifts in 
preference functions for any and all goods, or from shifts in their 


production function. Differential growth ratios of labour and capital, 
shifts in demand towards or away from labour or capital intensive 
products, development of inventions which are non-neutral in their 
effects on the relative productivities of labour and capital are 
constantly occurring. 


Part I, therefore, will be mainly concerned with changes in 
technology and techniques of production as they are found in the recorded 
data. These changes will be related to their impact on employment when 
it is felt legitimate to do so. It is emphasized that the conclusions 
drawn are qualified and tentative. Failure to draw any conclusions would 
indicate refusal to accept responsibility except in conditions of 
certainty and in this area certainty never exists. 


Part II of the study is a description and analysis of the 
labour force adjustment process at Angus Workshop over the same periad. 
Two adjustment processes are considered: the external and the internal. 
The external process considers movements between Angus and the rest of 
the economy. The internal process considers movements inside Angus, and 
in so doing assesses the degree of internal mobility between the seniority 
lists at the plant. A chapter is devoted to changes in the ratio of 
skilled to semi-skilled workers at Weston and Ogden shops. Here Angus 
was left for the latter shops because of the unavailability of data for 
the Angus shop on this topic. Finally, some boilermakers at Angus were 
interviewed to gain an idea of their lay-off experience. The findings 
are given in a final chapter. 


Chapter 2 


The System Organization of Maintenance Work on Motive Power 


and Rolling Stock, 1948-1961 


The Canadian Pacific Railway Company shop system is described 
in a book compiled and edited by the Canadian Pacific Department of 
Public Relations.2/ In 1946, the system had three main shops: Angus 
Shops (Montreal), Western Shops (Winnipeg) and Ogden Shops (Calgary). 
These shops were responsible for all major repairs to railway motive 
power and rolling stock. A considerable amount of locomotive and car 
construction work was also carried on at these shops. 


In addition to the main shops, smaller locomotive repair shops 
were located on eastern and western lines. On the eastern lines, repairs 
were made to railway equipment at McAdam (New Brunswick), West Toronto 
and North Bay (Ontario), Lyndonville (Vermont) and at Kentville 
(Nova Scotia). On the western lines such repairs could be done at 
Fort William (Ontario), Brandon (Manitoba), Moose Jaw (Saskatchewan) 
Alyth, Calgary (Alberta), Revelstoke and Vancouver (British Columbia). 
Day-to-day servicing was done at terminal points, and as crews changed at 
division points so also maintenance and servicing crews were employed at 
these points. 


Some indication of the changes that have taken place in the 
distribution of maintenance facilities over the system in the intervening 
years may be seen in Table 1, which sets out CPR maintenance of equipment 
employment in Manitoba in 1950 and 1961. A short discussion of Table 1 
should be sufficient at this point to allay any fears that concentration 
and/or deconcentration of different aspects of equipment maintenance work 
would greatly reduce the value of an examination of one main repair shop. 


On the locomotive repair side, the exception to major employment 
reduction is Winnipeg Roundhouse, where little change appears between the 
two years. The reason for this is to be found in the significant 
differences in maintenance patterns and requirements between diesel and 
steam locomotives. The longer runs by diesel locomotives between 
servicings have permitted concentration of shop staffs at fewer points, 

On the CPR, these servicing facilities are located at St. Luc Yard 
(Montreal), Chapleau (Ontario), Winnipeg Roundhouse, Alyth (Calgary) and 
Nelson (British Columbia). Steam locomotives, on the other hand, required 
servicing facilities every 100 to 125 miles. These facilities consisted 
of troundhousest supplying varying degrees of repair. Diesel units 
require considerably less servicing and only after every 350 to 450 miles. 


It is clear that there has been a shift in the locus of repair 
work. Where it is obvious that this shift is relevant to conclusions in 
this study, allowance will be made for it. Where the technological 
changes are system wide in their impact, the employment effects will be 
traced on a similar system basis. It might also be noted at this point 
that a high degree of correlation does exist between system employment 
figures and Angus employment figures. 


V/ H.B. Bowen: "Shop System", in: Canadian Pacific Facts and Figures, 
Department of Public Relations, Canadian Pacific Railway Company. 
Montreal: 1946, pp. 218-222. 


Table 1 


CPR Maintenance of Equipment 
Employment in Manitoba in 1950 and 1961 


1950 1961 
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% 71 diesel electric maintenance employees and 478 store order and work 
equipment employees. 


Organization of Work Within Angus Workshops 19),8-1962 
Angus Shops (as at 1946) are described as follows in Canadian 
Pacific Facts and Figures: 


"They consist of 23 separate buildings comprising a locomotive 
repair shop, four passenger car repair shops contained in two 
larger separate buildings with a transfer table operating between 
them, two large freight car repair buildings, one housing mainly 
machinery units used in steel freight car repairs or construction 
work and the other the assembly line for heavy repairs to so- 
called thouset cars more commonly known as box, refrigerator, 
stock and similar. A cast iron wheel foundry, a general castings 
foundry, a frog and track switch repair shop, a bolt and nut 
manufacturing shop, a very large blacksmith shop, a truck repair 
shop, a car metal working machine shop, a large wood mill, an 
electrical repair shop, a cabinet and varnishing shop, a brass 
machine and tinsmithing shop, an upholstery repair shop, a very 
large general store, a plant hospital and police building and a 
modern general office and administration building. There is also 
a Test and Inspection Department and open freight car repair 
tracks accommodating some 1,000 freight cars. A new and moder 
scrap and reclaim dock, a shot blast building, replacing the 
former sand blast plant used for cleaning steel equipment and a 
large new locomotive boiler repair shop are now under construction 
at the Angus plant." 


As to the output potential at Angus, the writer goes on to say: 


"Approximatély 30 classified locomotive repairs and five new 
locomotives can be turned out monthly at the locomotive shop. 

One thousand passenger cars are shopped annually at the passenger 
car shops and in addition there is capacity for an output of 10 
new passenger cars per month. The freight car shops have a 
capacity for 100 shop repairs per day and 15 new freight cars, 
and together with the freight repair tracks, now turn out around 
15,000 freight car repairs per annum. The wheel foundry has a 
capacity for 320 cast iron wheels per day and turns out between 
70,000 and 80,000 cast iron wheels per annum. The general casting 
foundry has a capacity for close to 19 tons of castings per day 
and turns out between eight and nine million pounds of castings 
per annum." 


If this description were to be rewritten today, the new text 
would provide some idea of the types and impact of the changes in the use 
of transportation media and technology, both of which have affected the 
maintenance of equipment sector in the post-war years. Most significant 
perhaps would be the reduction in the plant capacity now working on 
passenger car repairs--where floor capacity of one-quarter the 1948 volume 
serves to meet a passenger service which has declined by 50 per cent over 
this period. 


The cast iron wheel foundry is no longer operating, having been 
closed in 1960 as the advantages of purchasing steel wheels from outside 
firms came to be realized. A contributory reason for the closure 
originated in the ruling of the Association of American Railroads that 
all traffic in interchange between Canada and the United States should be 
equipped with steel wheels. This decision, of course, was based on the 
greater inherent safety of steel and the need to introduce steel equipment 
suited to the stresses imposed by increases in train speeds and weight. 


In addition, it was estimated to be more economical to buy steel wheels 
from outside companies than to manufacture wrought steel wheels at Angus. 


The Cabinet Shop is now consolidated with the lumber mill in the 
interests of machine operating efficiency, largely because of the decline 
in work volume. 


The reclaim dock has been greatly expanded as shifts in relative 
prices and changes in reclaiming techniques have made reclaiming more 
profitable and practicable. 


The Locomotive Millwright Shop is now a part of the Locomotive 
Shop, a result of the reorganization necessitated by the conversion over 
this period from steam to diesel motive power and the very aero 
decline in the number of locomotive units requiring maintenance. 


Finally, the Car Electric Shop has been greatly expanded over 
the period, a vesulti of. the increase in electrical fittingsam theinewer 
passenger cars and the large and heavier generators that have to be 
carried 0 (the: significance ofthis: expansion is especially marked: in 
view of the large reduction that has occurred over the period in the 
total mimbemor passenger cars in) service: over the system. 


Within the Locomotive Shop the process of dieselization has led 
to a complete reorganization of its intemal structure. The disappearance 
of the Tender Shop and the Brass Shop are as symptomatic of the conversion 
from steam to diesel as the appearance of the Diesel Erecting Shop and the 
Locomotive Electric Shop (see Tables 13, 14, 15, 16). The introduction 
of the Air Brake Shop and Air Compressor Shop stems from the concentration 
in the Locomotive Department of the smaller shops from the Car and 
Locomotive Departments. This concentration was prompted by a reduction 
in rolling stock and motive power units and the installation of a conveyor 
belt system with impact wrenches for faster repair of components. 


Many factors have impinged upon plant layout and organization. 
But in terms of significance, of course, the employment changes are a far 
better indicator of output changes and more in line with the topic of 
this report, than is the brief description which is possible here of 
changes in plant layout. The employment changes will be discussed in the 
next chapter. 


a This decline is a result of both the reduction in passenger miles 
now provided compared with 1948 and the greater efficiency of 
diesels compared with steam in the provision of motive power. 
Changes in the organization of maintenance work over the period 
are also contributory reasons. 
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Chapter 3 


Long-Term Employment Trends 


Summary 

Total employment in the CPR has declined significantly in the 
post-war years. From 1948 to 1961 it has fallen from an annual average 
of 82,206 to 63,694 or by 22.5 per cent. From its post-war high in 1952 
to 1961, employment has fallen from 90,619 to 63,694 or by 29.7 per cent. 


Over the period 1948-1961, maintenance of equipment employment 
in the CPR fell from 17,623 to 12,362 or by 29.9 per cent. From 1952 to 
1961 this employment category was reduced from 21,654 to 12,362 or 42.9 
per cent. The higher figures for maintenance of equipment employment 
indicate both a greater downward trend and a greater instability in this 
category. 


At Angus Workshop, employment declined from 6,208 in 1948 to 
3,482 in 1961, a reduction of 2,426 or 43.9 per cent. Skilled workers 
were reduced in number by 1,319 or 44.8 per cent. Semi-skilled worker 
employment fell by 913, or 52.4 per cent. Unskilled workers fell by 446 
or 37.4 per cent. Clerical and supervisory workers fell by 48 or 14.6 
per cent. 


This differential reduction in the employment of the skill 
groups ‘at Angus has some implications for the trend in the degree of skill 
of the work at Angus. The increase in ratio of skilled to semi-skilled 
workers suggests’ an increasing skill trend. This is only a tentative 
conclusion and in this and in a further chapter (Chapter 2, Part II) this 
conclusion is discussed in some detail. 


Employment Trends -— CPR 
The significant decline” or total Jemployment.in the=CPR) in the 


post-war years may be attributed in part to the growth of competition from 
other forms of transportation and to technological change. Moreover, as 
Table 2 shows, the downward trend has not been steady over the whole 
period. In 1949, 1952 and 1956, cyclical peaks may be seen, but the 
succeeding troughs show a constant lowering of the employment level and 
from 1956 onwards, the downward trend has been unbroken. 


In addition to the significant decline in total employment and 
maintenance of equipment employment over the period, Table 2 illustrates 
the greater cyclicality of the latter. This may be explained by the 
greater possibility that exists for postponing maintenance work in general 
than in thesdirect® production of transportation services.  sHowever; “even 
with 1948 as the base, a decline of 30 per cent in maintenance of 
equipment employment indicates the presence of strong forces acting upon 
the industry. 


These forces are partly made up of effective competition working 
to the disadvantage of the CPR (in terms of size). This may be seen in 
Appendices 4-6, Part I, which show how the railways are failing to 
participate fully in the growth of the transportation needs of the 
expanding Canadian economy. While the Gross National Product (measured 
in constant 1949 dollars) has increased by 69 per cent between 1947 and 
1961, the index of inter-city revenue ton-miles carried by all Canadian 
railways has increased by 8.8 per cent, the CPRts share in this traffic 
being only 1.0 per cent. Although; in passenger service, inter-city 


dA 


passenger miles travelled have increased by 159.8 per cent between 1947 
and 1961, the number of passenger miles carried by all Canadian railways 
has fallen by 34.9 per cent.: Meanwhile, revenue passenger miles carried 
by the CPR have fallen by 49.8 per cent. 


It is against such a pattern of non-growth (in freight services) 
and of absolute decline (in passenger services) that the process of 
technological change in the railway industry needs to be viewed. For, in 
almost all recorded cases of such change in the industry--and more 
certainly in the maintenance of equipment sector-——the technological 
changes have been labour-displacing in character. New machines, new 
materials, new methods of organization of maintenance work have almost 
invariably reduced the number of men (or man-hours) required to provide 
a given number of motive power and car units. At the same time, new 
equipment and reorganization in direct production of railway services 
have reduced the number of such units needed in the production of a given 
volume of these*services: 


Table 2 


Employment Trend - Total Employees and Maintenance of Equipment 
Employees - Canadian Pacific Railway, 1948-1961 


Per Cent of 


Total Maintenance 
Total Maintenance of Equipment 
Employment of Equipment Employees to 


tear CPR* Employment, CPR | Index || Total Employees 


.0 Me yaWas 

; 8 oo Pape 
1950.. 98.6 2ek 21.6 
1951.. 105.5 9 22.5 
1952.. V1.2 9 23.9 
TOS ae 109.8 oh 23.9 
WD ble OF sek ad amie 
1955. 0940 oh) 22.49 
1956.. Loses a 22.5 
BO +6 101.4 52 Px 
1958... Pema 9 20.9 
Ey a 89.1 <2 20.3 
1960.. ooi7 “S 19 53 
1961... eee ea 19.4 


* Average of twelve monthly counts. 


Source: Steam Railway Employees and Their Compensation, 1926 to 1951 
and Railway Transport (Employment Statistics) Annual. 
Dominion Bureau of Statistics. 
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Part of the picture of these changes may be seen in a variety 
of indexes of productivity in the CPR. . The indexes of average gross 
weight of freight trains and the average speed of such trains can be 
combined to provide the most comprehensive single indicator of freight 
train performance, namely, gross ton-miles per freight—-train-hour. This 
is the average number of tons of cars and contents moved one mile in one 
hour by freight tr ins.2/ Between 1947 and 1959, this figure increased 
by 66.1 per cent.4S 


Table 3 shows the trends in productivity of total CPR labour and 
of total CPR maintenance of equipment labour. It will be seen that 
productivity in terms of traffic units per employee in CPR has increased 
over the period by 34.2 per cent, while the productivity of maintenance 
of equipment employees has increased by 34.7 per cent. An increase of 
this magnitude would necessarily reduce the number of employees required 
to maintain a given volume of railway traffic. Moreover, the fact that 
the actual traffic has also declined over the period adds to the 
adjustment problems which the industry has experienced. 


Trends in the Record of Maintenance of Equipment Employment 
on the CPR 1948-1961 

Changes in the traffic volume carried by the CPR and in the 
employment factor composition have not affected all departments of 
maintenance of equipment work equally, or even in the same direction. 


This is-illustrated-in Tables }~and 5. Taking’ the broad 
categories of foremen, skilled, semi-skilled and unskilled employees, the 
reductions that have occurred in employment of these groups on the CPR 
are 4.0, 25.0, 39.6 and 33.7 per cent respectively. Within these broad 
groups, it will be seen that (among the sub-groups whose employment in 
1961 falls below 50 per cent of their 1948 level) blacksmiths (42.6), 
boilermakers (25.4), moulders (17.5) are included; and, raising the 
criterion to 60 per cent of the 1948 level brings carmen, coach and 
locomotive (56.9), machinists (58.1) and apprentices (52.1) into the 
categories greatly reduced over the period. Increases in employment in 
1961 compared with 1948 are recorded for only two sub-groups: carmen, 
freight (102.0) and electrical workers (148.8). 


These figures do not relate to the significance of each sub- 
group in the total reduction in staff over the period. This is because 
of the differences in the absolute number of employees in each class. 
Thus the reduction of 82.5 per cent in the number of moulders accounts 
for only 0.9 per cent of the total reduction in maintenance of equipment 
staff. On the other hand, helpers to mechanics, whose employment has 
fallen by 39.6 per cent, account for 26.0 per cent of the total reduction 
in staff. Other sub-group reductions which constitute a significant part 
of the total reduction are labourers (classified and unclassified) 20.7 
per cent, and machinists 16.4 per cent. 


Some conclusions may be derived from a study at this initial 
level of the relative influences of declining traffic and technological 


V/ Canadian Pacific Railway Company: Submission of the Canadian Pacific 
Railway Company to the Royal Commission on Railway Transportation in 
Canada (Montreal, 1960), pp. 2-3. 
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changes on the levels of employment in the sub-groups.3/ Some sub-groups 
are not only highly affected by cyclical traffic movements but also show 
considerable decline between 1948 and 1961. The course of employment of 
coach and locomotive carmen shows these characteristics. The same 
applies to blacksmiths, pipe fitters and sheet-metal workers, helpers to 
mechanics, and labourers (classified and unclassified). The significant 
reductions in these categories between 1948 and 1961 may have resulted 
from the intensity of the reactions of these groups to declines in 
traffic volume, but it is certain that technological change has also 
played a significant role. 


On the other hand, the employment history of the machinists as 
with moulders and boilermakers, shows a low reaction to changes in traffic 
volume and a significant decline over the period, suggesting strong 
technological influences on the level of their employment. 


At first glance, freight carmen appear to have been a highly 
resilient group in the face of technological change, their numbers having 
remained more or less constant throughout the period. Several factors 
may account for this apparent inconsistency in the general employment 
trend. A possible over-expansion of freight carmen employment during the 
heavy freight years of 1952 and 1953 may have been absorbed by the demands 
of an even heavier freight volume in 1956, with a relatively smaller 
increase in employment than in other sub-groups. The figures do not 
distinguish between repair carmen and inspection carmen. Inspection 
carmen have not been significantly affected by technological change. 
Perhaps the most important reason is that during the period under review, 
cars which might have required only relatively light repairs have been 
rebuilt to incorporate the latest ideas, exerting an upward pressure on 
the employment of freight carmen. For the future, it may be expected 
that the decreased maintenance requirements of modernized freight cars, 
together with improved work methods, may exert a greater downward pressure 
on the employment of freight carmen. 


Long-Term Trends in the Employment Structure at Angus Workshops 
Employment at Angus declined from 6,208 in 1948 to 3,482 in 


1961, a reduction of 2,426, or 43.9 per cent. In this over-all 
contraction, the major occupational groups are represented as follows: 4/ 


Per Cent of 

Total Decline 
Oe rr eo aii lovers. 1c. se ne sice mak 48.4 
Semi-skilled employees.......... teks 3O5D 
Unskilled employees........... eee 16.4 
Clerical and supervisory employees... ee 


Skilled workers declined by 1,319 or 44.8 per cent, this being 
48.4 per cent of the total decline. Semi-skilled workers declined by 
913 or 52.4 per cent, while constituting 33.5 per cent of the total 
decline. Employment of unskilled workers fell by 446 or 37.4 per cent, 
while making up 16.4 per cent of the total reduction. 


oy. See Appendix 7, Part I, for table showing cyclicality of employment 
for occupational groups at Angus. 


h/ Table 6. 
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Among the sub-groups that declined very significantly between 
1948 and 1961 and whose reduction constitutes a significant part of the 
total reduction at the workshops are: 

a) Machinists - from 826 to 432 (47.7 per cent); 

b) Boilermakers - from 188 to 30 (84.0 per cent); 

c) Pipe Steamfitters - from 154 to 96 (37.7 per cent); 
d)  Sheet-metal workers - from 165 to 86 (47.9 per cent); 
e) Carpenters - coach - from 276 to 98 (64.5 per cent); 
f) Painters - from 223 to 106 (52.5 per cent); 

g) Apprentices - from 300 to 11, (62.0 per cent); 

h) Helpers - from 1,389 to 675 (51.4 per cent); 

a) Labourers -— from 776 to 485 (37.5 per cent); 

j) Miscellaneous - from 405 to 256 (36.8 per cent). 

Table 6 also demonstrates that, among shop floor employees, the 
employment trends of electricians are unique. Between 1948 and 1961, 
their employment level increased from 86 to 106; however, this is the net 
effect of an increase in the Locomotive Department of 39 and a decréase 
in the Car Department of 19. 

Finally, the effect of employment change among clerical and 
supervisory grades has been to reduce the rate of decline in total employ- 
ment. However, the combined classes of assistant foremen and contract 
foremen show a reduction of 31 between 1948 and 1965. Since this figure 
(a drop of 24.8 per cent) is significantly less than the reduction of 44.8 
per cent in skilled grades, 52.4 per cent in semi-skilled grades and 37.4 
per cent in unskilled grades, it can be concluded that the degree of 
supervision at Angus has become more concentrated over the period. 


Table 7 


Composition of Employment at Angus, Third Quarter 


Percentage of Total Employment 


seston ore | asia] a0 | m8 | aa | ast 
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Table 7 shows the shifts in the composition of employment at 
Angus as reflected in broad group movements over the period. Comparison 
is made of the peaks and troughs in the cyclical employment data of the 
terminal years (1948 and 1961) and selected intermediate years. 


The significant changes are the reduced proportion of total 
employment now formed by semi-skilled workers and the increased proportion 
formed by unskilled workers, and clerical and supervisory grades. 

However, it will be noted that in the case of the latter grades, at least 
part of their changing importance in total employment is a result of the 
greater average stability of their employment compared with other grades. 
Thus, the proportion taken up by clerical and supervisory grades tends to 
increase as total employment falls and to decrease as total employment 
rises. Table 8 demonstrates this trend for the four periods indicated. 


That this is not a complete explanation of the increasing 
proportion of total employment taken up by clerical and supervisory 
personnel, may be seen from the fact that clerical staff at Angus have 
increased in number from 80 to 94 (or by 17.5 per cent) between 1948 and 
1961. It would be extremely difficult to estimate the extent to which 
this increase may be due to the occurrence of: 1) technological changes 
in the type of equipment brought to Angus for maintenance; 2) a greater 
degree of control being exercised by management over the scheduling of 
locomotives and cars for maintenance work; and 3) a greater demand for 
clerical labour per unit of non-clerical labour, as the relative prices 
of clerical and non-clerical labour have altered over the post-war years. 


Dealing with the same broad groups, Table 8 illustrates the 
changes in these groups over selected years between 1948 and 1961. The 
figures suggest a tendency for semi-skilled work to be the most responsive 
to traffic (or revenue) variations. In three out of the four selected 
periods, the responsiveness of semi-skilled workers was greater than that 
of the other groups. 


5/ The consolidation of these two groups is legitimate because union- 
management negotiations in 1951 resulted in the advancement of 
piece-rate payments. The numbers of contract foremen were reduced 
and the personnel involved were classified as assistant foremen. 
At the same time, supervisory personnel in general were expanded 
to provide adequate supervision under time-rate payments. 


The 1951 figures for assistant and contract foremen in the 
Locomotive and Car Departments provide evidence on these points: 


1951 Quarters 
Pek PU eS a 


Locomotive Department 
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A primary reason for this is the predominance of the helpers't 
class in the semi-skilled group. A glance at the detailed breakdown of 
employment groups at Angus in Table 6 is sufficient to make this point 
clear. Both in terms of the sensitivity of their employment totals to 
cyclical forces and of the magnitude of the numbers involved, the helpers? 
class has played a significant part in the cyclicality and downward trend 
of total employment at Angus over the period. In fact, 26.2 per cent of 
the total reduction in Angus employment between 1948 and 1961 may be 
attributed to helpers alone. This total over the period has fallen from 
1,389°t0 G75, -a reduction of 7,, or 51.4 per cent. 


In terms of broad groups, Tables 25 and 26 indicate that semi- 
skilled workers have been the group most affected by employment 
reductions, although skilled workers have also been greatly reduced in 
numbers. The unskilled component has been more stable and employment has 
fallen less than in the former groups (Tables 8 and 21). 


It should be emphasized, however, that reduction in employment 
totals and reduction in job totals are not identical in the context of 
the Angus Workshops. This could only hold true if there were perfect 
mobility between different employee grades and if work classifications 
were rigid. Thus, some helpers may have been dismissed and their work 
taken over by skilled workers who were conceivably redundant in their ow 
field but who--despite the transfer—-continued to be shown on the 
employment records and payroll as skilled workers. This point is 
Guscussed. turuper in Chapter 2, Part il. 


It should be noted here, however, that the change in the skill 
content of Angus work may not be adequately measured by the change in the 
ratio of skilled to semi-skilled workers. A skilled person is one who 
works under the supervision of a foreman, the helper is a person who helps 
a tradesman. Thus, the work may have become simplified and reduced in its 
skill content. But work rules being in force may require that a helper 
cannot do a job--not because it is too demanding in skill but because, by 
definition, a helper can only help. Thus skilled workers may now be 
employed on work which demands less skill than was earlier the case. 


The question then arises as to whether the skilled mix of the 
workers employed at Angus has become more or less skilled over the period. 
The answer depends on how broadly the different groups are defined. The 
ratio of skilled to semi-skilled workers indicates that the skill mix has 
increased. However, when labourers are included their preponderance in 
the total employment leads one to assume a drop in the skill mix (Tables 
6 and 7). If, again, clerical and supervisory are included, this would 
tend to raise the level of the skill mix.6 


6/ See Table 6. For supplementary evidence and additional remarks please 
see Table 25 in Part II and the discussion which follows it. 


Ideally, cyclically adjusted data should have been used because the 
employment of the unskilled group shows greater cyclical instability 
than the skilled and semi-skilled groups. This means that the level 
of employment of skilled and semi-skilled workers may be understated 
in 1961 compared with their trend value. 
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Chapter 4 


Types of Technical Change in Maintenance 


of Equipment Operations 


The main types of technical change which have significantly 
affected maintenance of equipment operations in the post-war years may be 
classified as follows: 


a) new sources of motive power; 

b) new rolling stock equipment; 

c) new fittings in rolling stock equipment; 

d) new materials for maintenance usage; 

e) extended mechanization of maintenance of equipment work; 
f) new techniques in maintenance work. 


It is proposed to examine the three main shops at Angus in the 
light of the different types of technical changes, internal to the railway 
system, which have affected each shop since 1948. It is not intended to 
deal with the changes that have occurred in outside industries, even where 
their effects on the railway industry are noticeable. 


Technical Changes Which Have Affected All Shops 


Among the changes which may be included in the ‘tall shops? 
category are the following: 


New_and more effective maintenance and handling fleets to do 
jobs which have not changed in character over the period. -—- 
a) Generalized use of new and more effective hand and power 
tools (e.g., spanners, ratchet wrenches, carburoid tools, 
impact wrenches, acetylene burners), including those 


produced by specialist companies and replacing tools that 
were improvised and made at Angus. 


b) Expanded use of fork-lLift trucks and 'track-mobile’ (light 
road-rail motive power) which has greatly increased labour 
productivity in packing, storing and carrying of materials. 
A detailed description of a particular application of new 
materials handling equipment and organization of work 
methods is given in Appendix 7, Part I, showing the 
mechanization of the Angus lumber yard, together with 
details of the work as previously performed and of the 
work process after the mechanization was completed. 


1/ Here, no reference is made to equipment which has been installed to 
deal with new types of rolling stock and motive power. Examples would 
be the greater precision tools required for diesel engine maintenance 
(e.g., micrometers and other hand equipment and the much more signifi- 
cant volume of maintenance equipment such as armature winders, test 
stands, etc., specifically designed for diesel repair and maintenance). 


) 


It is also interesting to note the significance of the 
reduced number of material handlers in the total reduction 
of Stores staff at Angus. Many reasons account for this 
besides the introduction of new materials handling 
equipment but it is certainly one of the important factors 
explaining the decline in employment of this work group. 
(See further discussion on page 48 and Table 20.) 


c) Introduction of air jacks and hydraulic jacks to facilitate 
removal of freight and passenger car trucks. This change 
has greatly simplified the process of truck removal since 
it provides for simultaneous removal of both trucks; it 
has also reduced the danger of accidents which was common 
in this task. 


d) Expanded use of electric and air hoists to replace hand 
chain blocks. The degree to which this process alone 
contributes to labour efficiency is demonstrated by the 
fact that the fitting of main drums on a locomotive 
carriage could be reduced from 2 man-hours to one quarter 
of a man-hour by means of the new equipment. 


e) Replacement of steam cranes by diesel cranes. Assuming a 
common cost base, the relative efficiency may be seen in 
the reduced maintenance necessary for diesel cranes. Steam 
cranes required weekly servicing, lighting of fires, and 
dumping of ashes. Moreover, steam cranes were manned by a 
craneman and a fireman, whereas diesel cranes are operated 
by a craneman alone. 


f) Installation of vapour degreasing units for the cleaning 
of components. These replaced lye vats or hand washing 
and soaping, and reduced the work of component cleaning 
to a fraction of the time previously required. 


g) Developments in synthetic materials, such as paints, 
enamels and varnishes. In these cases improvements in 
length of life, adhesion qualities, resistance to abrasion, 
speed of dyeing reflected in nitro-— and resin-lacquers 
compared with Japan paints have greatly reduced the 
servicing time in this sector of maintenance work. 


h) Generalized use of new and more effective equipment, for 
example, the use of paint sprays generally to replace 
brush painting, and stencilling to replace hand lettering 
of machinery and rolling stock equipment. 


The foregoing is not meant to imply that all the changes at 
Angus had an sc hnary m aeg on productivity and hence an equal labour 
displacing effect.£/ For example, the use of air jacks still requires 
four men as when jacks were hand operated, but the operation is faster 
and fewer groups are required to do a given volume of work. 


a The labour displacement effect relates to the reduction in labour 
time required in the performance of any particular task and not to 
the total effect on labour employment after improvements in 
productivity have generated employment through an increase in the 
competitiveness of the enterprise. 
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New and more effective maintenance techniques to do jobs which 
have not changed in character over the period.2/—-Here, it is possible to 
list changes over the period in maintenance techniques which have not 


resulted directly from the technological changes in equipment requiring 
maintenance but which have affected all shops to some degree. 


a) Changes resulting from the reduction in equipment brought 
in for repair: 


is “consolidation of shops; 


2. more intensive use of machinery. 
In 1961, the Air Brake Departments of the Locomotive, 
Passenger and Freight Shops were consolidated for 
economy reasons into and Air Brake Department in the 
Locomotive Shop. At the same time, a conveyor belt 
was installed to cut down the time needed to handle 
components. The cabinet and lumber mills were also 
consolidated. In view of the reduction in the 
quantities of materials being handled, this meant 
better use of floor space, and especially better use 
of machines. With the consolidation of the shops, 
machines were rearranged more on a production line 
basis, and the longer runs thus made possible increased 
the effectiveness of machine operations. The same was 
also true of the Locomotive Millwright Department, 
where all the plant equipment maintenance has become 
concentrated. 


3. Existence of a large volume of spare and redundant 
equipment. The significant reduction in use of final 
equipment in certain railway sectors has accentuated 
the employment decline among personnel engaged in 
maintenance in those areas. Two types of shops have 
been markedly affected: the first encompasses the 
Passenger Car Shops where all types of cars, except 
the stainless steel passenger car now being expanded in 
its use, have been reduced in number since 1948. A 
build-up of fittings inventories has attended this 
reduction and made it unnecessary to manufacture new 
fittings for current maintenance needs; the second is 
the Frog Shop where circumstances again combine to 
affect employment. The increasing length of trains 
and a corresponding reduction in the number of trains 
have led to a relative reduction in the need for sidings 
at which trains can pass one another. This in turn, 
has made many ‘frogs redundant. A causative factor in 
the reduction of sidings is the ability of farmers 
today to transport their produce greater distances 
than formerly. Market places are also becoming 
concentrated with resultant redundancy of agencies as 
passenger car services decline, and agencies in older 
market centres become uneconomic to operate. 


ay Here again there is no discussion of changes associated with diesel- 
ization and with the development of stainless steel passenger cars. 
For example, changes in welding, pipefitting and sheet-metal work 
have been very extensive in the post-war years and affect all shops. 
But their main impact has been in the locomotive or passenger car 
shop and will be discussed later. 
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b) Changes resulting from reorganization of work to allow for 
a greater degree of assembly line production. 


The switch in motive power from steam to diesel has greatly 
expanded the possibility of making locomotive maintenance 

a continuous process form of production. Standardization 
of diesel locomotive parts increases and facilitates 
interchangeability of parts between engines and the 
stripping and erecting of locomotives is not delayed while 
a part is being repaired. Thus, the average shop time for 
diesel locomotives is 5 days compared with 18 days for 
steam locomotives. 


It has been mentioned earlier that whenever possible, 
management has tended to expand the range and number of 
jobs which can be performed on a production line basis. 
Air brakes, lumber planing and cutting operations were 
mentioned as examples. 


The production of railroad crossing signs has also developed 
along these lines. The use of aluminum extrusion and 
scotchlite has increased the effectiveness and life span 

of the signs, and has facilitated a continuous production 
process. 


c) Changes resulting from reorganization of work because of 
the standardization of parts. 


This has been mentioned previously as a factor in the 
expansion of assembly line production forms in maintenance 
but, in addition, standardized and detachable fittings now 
make it possible to provide for maintenance of equipment 
in many areas without whole equipment units (e.g., diesel 
locomotives, rail diesel cars, and stainless steel 
passenger cars) being brought into the shops. 


Some components for locomotives and cars can now be removed 
in line servicing shops and replaced by spares; fittings 
(e.g., latex foam cushions in passengers cars) can now be 
changed on the line. As a result, a unit is out of 
operation for a much shorter time and this is very 
significant both in terms of equipment usage and effeciency. 


Technical Changes Which Have 
Significantly Affected Particular Shops 


Locomotive Shop 
The extensive conversion from steam to diesel motive power has 


had a mojor impact on maintenance needs and methods. Diesels were first 
introduced in the CPR system in 1948 and the process of dieselization was 
virtually complete by 1961 when the use of steam tractive power had been 
reduced to 11.3 per cent of the total. 


The effects of dieselization on maintenance employment are 
revealed in the numerical reduction of maintenance employees and in the 
change in the occupational composition of employment. Here, again, the 
problem is encountered of the relative influences on employment of 
declines in the volume of equipment to be maintained, where such declines 
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are due to reductions in the volume of traffic and to changes in a type 
of motive power. By using an earlier definition of traffic unitsa/ it 

has been shown that between 1948 and 1961, total traffic units fell from 
30,508,720 to 28,817,706. Some reduction in motive power would be 
attributable to this fact. However, the reduction in the number of motive 
power units requiring maintenance is not solely a result of the reduction 
in traffic units. 


In the submission from the CPR to the Royal Commission on 
Transportation in Canada, Mr. Emerson, Vice-President, provided an 
estimate of the relative costs of diesel and steam operation. He set 
out the savings from diesel compared to steam operation (after deducting 
additional depreciation) to be $53 million, although the statement makes 
no allowance for the additional cost of money for 1959. This figure 
can be considered in relation to the figure of total investment in diesel 
units and related facilities of $222 million. 


Mr. Emerson attributed the major part of these savings to the 
following factors: 


a) reduction in maintenance costs; 
b) reduction in fuel costs; 


c) reduction in crew costs brought about through the 
operation of heavier trains; 


d) improved availability for service. 


The significant feature of the diesel locomotive in relation to 
maintenance of equipment employment is that it requires less extensive 
servicing and runs longer distances between servicings. These factors 
result in a reduction in the number of power units needed to maintain a 
sustained output, in terms of a given number of traffic units drawn over 
time, with consequent reduction in maintenance employment. In addition 
the fact that diesel equipment can be maintained by replacement of 
component parts affects both the availability of the units for service 
and the handling requirements at maintenance shops. 


The fact that, compared to steam locomotives, fewer diesel 
locomotives are needed to provide a given volume of tractive operations 
does not in itself explain the lower level of maintenance employment 
needed to service these units. It is quite possible to envisage 
technological changes where maintenance employment increases even though 
the number of units, expressed in some common element, has decreased; 
this would be the case if the economies resulting from the changes were 
positive in ways other than maintenance. 


In the case of diesels, however, the level of maintenance 
employment has been adversely affected both by the reduction in the number 
of units to be maintained and the way in which that maintenance is 
performed. Different occupations have been affected differently but there 


L/ See Table 3. 
5/ Submission of Canadian Pacific Railway Company to the Royal 


Commission on Railway Transportation in Canada (Montreal, Quebec, 
September 15, 1960) p. 5. 
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Table 9 


Canadian Pacific Railway Company Locomotives Inventory 


Rail Diesel 
Steam Diesel Electric Passenger Cars 


Table LO 


Canadian Pacific Railway Company Tractive Power 
(excluding self-propelled passenger rail diesel cars) 


Year Tractive Power* (Pounds) 
1918 -.( Ah ae Sey eee 73, Th2, 250 
101.0. wines wana Moline 85/08 ae 754177000 
SON ee ee ee eee 76575h,000 
Dt ee 77 ,8h8, 000 
by de RP ip 6-5 oracle ine iy veep rips: tml ass Bx 1 Lasoo lOe 
Ft icra Rll age ay hla es 2S 81, 54,3, 000 
Os ee ee eee 81,175,000 
1056 ccc an sce ee. 81,499,000 
TORO. sco go 6 oc Oe POT OR ETO Cae tee 02 6332. Lk 
EPO orate ki taeda wavelet a-< occ a eakoln cidiole arora ete aioe 91,395,615 
bic) eos Oe en a 90,798,740 
TRS aes Sele alae mesh enn oi!lk onal 85,066,765 
OL OU tee ae eee 80,076,390 
LSPS toy 8 veel 2a gilt apieeanep 72,787,390 


* Tractive power is defined as the force exerted by powered equipment, 
measured at the rim of the driving wheels. 


30 


is no doubt that, on any reasonable basis of inter-occupational 
comparison, 6/ the absolute level at Angus (or in the CPR system) of total 
maintenance employment on diesels is lower than in the case of steam 
engines. Thus, it might be said that, if the number of diesel and steam 
units were equal, a lower level of maintenance employment would be 
sufficient to service the diesel units. 


Within Angus itself the main effects of dieselization may be 
ascribed to the following causes. 


Reduction in the number of locomotive units over the period.--It 


has already been stated that, in itself, reduction in the number of 
locomotive units (coincidental with the shift from steam to diesel motive 
power) gives no indication of the way in which employment in maintenance 
would move. A reduction in the number of units for repair might be 
accompanied by a switch to a more maintenance-labour-intensive type of 
unit with a possible increase in net maintenance employment. However, it 
would still seem to be legitimate to point to the reduction in the number 
of locomotive units as a possible factor in the reduction of maintenance 
employment. 


Table 9 shows that the number of locomotives in use by CPR 
dropped by 586, or 31.9 per cent between 1948 and 1961. Comparison 
between the figures for 1954 and 1961 is even more significant, showing 
a drop of 37.1 per cent. 


Table 10 expresses the number of physical units in terms of 
tractive power. 


It will be noticed that, whereas the peak in terms of physical 
units occurred in 1954, that for tractive power came in 1956. Neverthe- 
less, comparison of the figures for 1956 and 1961 again demonstrates a 
reduction over the period. 


Increase in mileage and time between main shopping for general 
repair and overhaul of diesels compared with steam.--Here, it is proposed 


to outline the general principles governing maintenance requirements of 
steam and diesels. The significant differences between steam and diesel 
locomotives lie in the greater mileage of diesels between main shop 
repairs, and their greater potential for specific repairs to be carried 
out at minor servicing shops. This greater potential in the range of 
specific repairs stems from the much wider standardization of diesel 
locomotive parts, allowing repairs to be done on the line without taking 
the unit off work for any significant time. The faulty part is removed 
and replaced with a repaired or new part, and the unit put back into 
operation much more quickly than was the case with steam locomotives. 


The greater mileage of diesels between main shop repairs is 
demonstrated by the following facts. The accumulated mileage of steam 
locomotives between shopping averaged 125,000 miles in the case of 
passenger locomotives, 80,000 miles in the case of freight locomotives, 
while for switching engines the inter-switching mileage averaged 65,000 


6/ This qualification is needed only to allay the criticism that, if one 
occupation has increased while all other occupations have decreased 
in employment volume, comparison of total employment levels over time 
is invalid. 
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miles. That this average is quadrupled in some cases for diesels is 
highly significant and the full extent of this difference is brought out 
in the shopping instructions regarding units in road freight and passenger 
service contained in Table 11. The numerals 1, 2 and 3 in the Table refer 
to the classes into which main shop repairs are divided. 


Table 11, which shows the mileage periodicity of freight and 
passenger scheduled repairs, does illustrate the principle of reduced 
service requirements of diesels. Taking the MLW or GMD passenger units 
as an example, it will be noted that 512,000 miles lapse between main 
shoppings compared to 125,000 miles for steam locomotives. And, taking 
into account the greater emphasis on freight in total railway traffic, 
the fact that main shop repairs now take place every 256,000 miles 
compares very favourably in terms of continuity of service with the 
average steam inter-shopping mileage of 80,000 miles. 


Standardization of parts and consequent acceleration of 


maintenance work.--In a sense, standardization of parts should not be 
isolated from the policy, developed under the dieselization program, of 
purchasing parts. Both policies led to a great reduction in the 
manufacture of parts at Angus. Yet they merit separate discussion because 
of differences in their implications for maintenance work. 


Table 11 


Shopping Classifications and Mileages for Diesel Units in 
Road Freight and Passenger Service, by Engine Type. 


| Passenger 


jrretgnt 


sa Either 
Engine 
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Freight Passenger 


256,000... 


320,000... 3 
384,000... 
512,000.. 
640,000... 2 
768,000... 
960,000... % 
L024 OB we, 
1 1521000: «x 
1,280,000... 2 
1,536,000... 
1,600,000... 1 


SORE O00... 


Source: Canadian Pacific Railway Company, Mechanical Department. 
Maintenance Regulation--—Diesel Locomotive Units. 
Regulation DL-99-1, January 1960, p. 4. 
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One of the most significant results of parts standardization 
has been the reduction in shop time now required for engine maintenance. 
The maintenance process for steam locomotives took the unit out of 
operation for an average of 18 working days, since each part removed had 
to be sent to the appropriate shop which supplied custom-made replacement 
parts. Diesels, on the other hand, are out of service for an average of 
only five working days. Reassembly can begin immediately the unit has 
been stripped, using new, or repaired, standardized replacement parts. 
Even complete spare engines can be fitted without delay. 


It should be pointed out that, without further information 
regarding the number of workers employed directly and indirectly in the 
maintenance process, a reduction in the number of days spent in main shop 
repairs is not an adequate criterion of efficiency. Here again, the 
multiplicity of labour-saving factors makes it difficult to isolate the 
impact of any one of them. However, the number and composition of 
disassembly and erecting gangs gives some evidence that the reduction in 
the number of days spent in main shop repairs is a cause of redundancy. 
In 1948, an average of 6 gangs were employed at the disassembly and 
erecting stages, each gang comprising 30 machinists and helpers plus 20 
others such as boilermakers and painters. In 1961, one gang of 30, 
including all relevant crafts, helpers and apprentices was employed at 
these stages. This seems to suggest that the rapidity of turn-around is 
a result of factors other than labour intensiveness of maintenance 
operations and that these same factors have sharply reduced the labour 
requirements of the maintenance process. 


Purchasing of diesel parts in contrast with the manufacturing 
of steam parts.--There is much more extensive purchasing of parts for 


diesel locomotives than there was for steam locomotives. This shift in 
the source of parts has had important effects on employment at Angus. It 


Table 12 


Shopping Classifications and Intervals for Standard 
and Road Switches of 1200 H.P. and Under 


Intervals 


LN VCAPS © «eles « 


PETORYEs ss «clei sels eeoe0ev2e8¢e 


Source: Of. Clb... Ds De 
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has meant significant reductions in the number of persons employed to 
manufacture parts and also in the number of those responsible for the 
machining and finishing of such parts. 


The shops that have been significantly affected by the switch 
to the purchase of parts are the Grey-Iron Foundry and the Blacksmiths? 
Shop. In the former, the employee complement was reduced from 57 to 14 
between 1948 and 1961. Many fittings are no longer produced: for example, 
locomotive cylinders which weighed up to 5 tons each and of which there 
were two on each locomotive, also grate bars for locomotives which 
necessitated the constant employment of 4 moulders. Other fittings still 
produced are much smaller and lighter for diesel than for steam work 
(e.g., inspection covers and dust guards). 


In the Blacksmiths! Shop, parts such as main rods, eye rods, 
pistons, radius links, guide bars, drawbars and equalizer bars&/ were 
forged for assembly in the Locomotive Shop. All these parts are now 
purchased with a consequent downward trend in the numbers of machinists 
and blacksmiths and their helpers. A significant effect of the transfer 
to production of diesel parts is the reduction in size and weight of 
diesel components compared with steam. At present, the heaviest pieces 
forged are shafts of less than 1,000 lbs., whereas steam components 
weighing up to 2,000 lbs. were previously quite common. 


Changes in the composition of line maintenance employment.-—It 
is difficult to estimate the net effects on employment at Angus of 


expanded line maintenance work. Breakdowns in diesel locomotives can be 
corrected by the installation of new parts at the nearest servicing point. 
The parts which are removed can then be repaired at major shops. Toa 
great extent, this was also true of steam engines, although the degree of 
skill of employees on the line was generally greater than that required 
of line repairmen with diesel. Moreover, machinists and operators 
(drillers, shapers, etc.) had to be available in the line shops. Where 
steam parts were defective, new parts would be machined or finished in 
the line maintenance shops, thus obviating the necessity of sending the 
locomotive to a major repair shop. 


Consequently, there has been a change in the composition of line 
maintenance shop employment comparable with that in the main shop. 
Boilermakers have been virtually eliminated on line maintenance (though 
some are still employed for pressure vessel testing and heating apparatus); 


uy, It should also be mentioned that the physical and metallurgical 
differences between steam and diesel components have significantly 
affected shops and occupations which were primarily employed on the 
repair of parts. The switch to diesel affected boilermakers by 
cutting off the supply of boilers for repair. At the same time, the 
new stream of repairs to diesel equipment, for example, repair of 
diesel radiators, steel work (e.g., pilots, steps, diesel engine guards, 
fan guards) and plate work (e.g., traction motor gear cases) have 
served to change the boilermakerts work into sheet-metal work. On the 
same principle, machinists formerly employed in repair of steam engine 
fittings have been replaced by electricians whose skills are in much 
greater demand since the advent of widespread diesel electric 
locomotion. 


8/ Equalizer bars are still made at Angus but they are now flame cut out 
of plate. 
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machinists* work has dropped not only because of reduction in the number 
of units to be repaired but also because of changes in the type of repair 
work required; electricians! work has increased just as it has done in 
the main shops. This is true even though the actual fitting does not 
require the same degree of skill as in the case of steam, but the need 
for testing and locating electrical troubles does require skilled labour. 


Changing Occupational Patterns in the Angus Shops 


The following description of changes in the employment structure 
must be considered in the context of qualifacations already made which 
detract from the value of individually limited studies. In particular, 
the main qualification for examining the Locomotive Shop by itself lies 
in the consolidation programs that have brought together in one shop work 
which had previously been carried out in several shops. However, it is 
not proposed to do much more than to point out these occupations in which 
changes since 1948 seem to suggest a need for explanation. These changes 
may be seen by referring to the Angus Shops Census Reports (Locomotive 
Department ) in Tables 13 and 14. 


The reduction in the number of charge hands from 44 to 12 is 
highly significant. However, this should not be isolated from the change 
in the number of assistant foremen. These, too, have fallen in number 
over the period but there has been a considerable upgrading of supervisory 
staif. 


The elimination of machinists-brass from the list of occupations 
in the Locomotive Shop is also significant. The Brass Shop itself 
disappeared when the need for brass bushings (which had to be fitted 
individually to steam locomotives) had ceased to exist. 


The number of machinists-metal in the Wheel and Truck Shop and 
in the Air Brake Shop has increased. This is due at least partly to the 
setting up of new sub-shops, thus causing the concentration in designated 
areas of transferees from other shops. 


The level of machinists-metal employment in the Erecting Shop 
has dropped; the reason being the replacement of the machinists by 
electricians. The major reduction in the West Machine Shop from 181 
machinists in 1948 to 23 in 1961 reflects the impact of the purchasing of 
parts, especially main and connecting rods, and cam shaft bearings which 
were formerly manufactured and machined at Angus. 


Blacksmiths have maintained their level of employment 
relatively, despite the reduction in forge work and the number of 
locomotive units. There has been little reduction in spring work, truck 
work, operating equipment and truck maintenance equipment work. Angus 
officials maintain that the reductions in work that have occurred are 
adequately reflected in the overall reduction in the number of black- 
smiths at Angus from 30 in 1948 to 22 in 1961, a drop of 27 per cent. 


Boilermakers have obviously been affected by the changes of the 
post-war years, and show a decline from 188 to 35. Steam pipefitters have 
been subject to the same influences; the reduction in number of pipes, 
bending of pipes rather than fabrication (because of the need for smooth 
channels to prevent condensation), and the development of flanged joints 
to supersede threaded joints have all had an influence on the total of 
steam pipefitters employed. However, the fact that diesel piping is 
smaller and more complicated has offset this to some extent. 
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LOCOMOTIVE DEPARTMENT 


TABLE 13 — ANGUS SHOP CENSUS REPORT 


DECEMBER 1948 


a a 
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Marker-off a 8 
Machinists-brass ie 47 
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Forgemen 10 
Hammersmiths itl 2 
Blacksmiths ne 30 
Boilermakers r 188 
Flangers bee 1 
Pipe S-Fts. 70 
Steel-Metal Wkrs. 16 
Electricians 41 
Moulders 36 
Pattern Makers 7 
Frog Switch Fts. 24 24 
Carpts.-Coach te 16 
Fee. 41 
Trimmers 

Strippers 8 
Painters ied SZ 
Cranemen pa 42 
Yardmen 21 
Engineers 7 
Firemen 24 
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Labourers ia 285 
Miscellaneous a 172 
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Asst. Foremen bel 38 
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Hourly Total 254 |398 [120 |141 | 33 |284|194 13 |199| 87 | 91 35 | 54 jos|arleo} |_| 2,626 
TOTAL 279 |410|123 |145 | 34 |299|198 | 66] 56] 22 12) 15 205] 88 2,826 


36 


LOCOMOTIVE DEPARTMENT 


TABLE 14 — ANGUS SHOP CENSUS REPORT 


December 1961 
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Electricians also pointedly reflect the changes brought about 
by dieselization. In 1948, 40 electricians were employed in the 
Electrical Shop of the Locomotive Department, assisted by 24 cranemen, 

60 helpers, 40 labourers and 11 apprentices (Table 13). They worked 
mainly on plant maintenance, the repair of electrical equipment and the 
rewinding of armatures for generators used in the plant. In 1961, this 
work was done by 24 electricians, assisted by 13 cranemen, 16 helpers and 
9 apprentices (Table 14). In addition, there has been a notable 
development resulting wholly from dieselization in the employment of 
electricians in the Diesel Shop. In this shop, the diesel units are 
overhauled, armatures rewound, traction motors repaired, and components 
such as fuel pumps, crank case exhausters, amplidyne exciters, and 
auxiliary generators are repaired. In 1961, this shop, together with the 
Rail Diesel Car Repair Shop (or self-propelled passenger cars), employed 
59 electricians, (0 in 1948), 52 metal machinists (103 in 1948 in the 
Erecting Shop, working only on steam), 33 apprentices (16 in 1948), and 
38 helpers (60 in 1948). 


Emphasis on the purchase of parts with a consequent discontinu- 
ation of the need for castings, has resulted in a considerable reduction 
in the number of moulders employed at the Grey-Iron Foundry. In addition 
the discontinuation of production of cast-iron wheels for freight 
equipment resulted in the closing of the Wheel Foundry. Both of the 
determinants are illustrated in Table 21 which shows factors relevant to 
the decline in maintenance employment. Comparison of the figures in 
Tables 13 and 14 shows that the employment level in the Grey-Iron Foundry 
dropped from 57 in 1948 to 14 in 1961, a decline of 43. In 1948, 99 men 
were employed in the Wheel Foundry which as previously mentioned ceased 
operations in 1961. Of this total reduction of 142 jobs, moulders 
sean for 33 (23.4 per cent) and moulders't helpers for 85 (60.3 per 
cent). 


It may also be worth noting the way in which helpers and 
labourers have fared since 1948. In 1948, the Locomotive Department 
employed 660 helpers in a total employment of 2,727 (24.2 per cent); in 
1961 it employed 272 helpers in a total employment of 1,384 (19.4 per 
cent). Moreover, of the total reduction of 1,343 in the Locomotive 
Department, 388 (or 28.9 per cent) were helpers. Labourers meanwhile 
formed 10.5 per cent of the Department's labour force in 1948 and 8.1 per 
cent in 1961. Together labourers and helpers formed 34.7 per cent of 
total employment in 1948 and 27.5 per cent in 1961; and their combined 
reduction of 561 was 41.8 per cent of the total reduction in the 
Department's staff. 


Passenger Car Shop 
The major changes, internal to the railroads, which have 
affected employment in the Passenger Car Shop.—-There have been 


innumerable technical changes in passenger-car repair work in the post-war 
years, all of which have had some effect on the level and occupational 
composition of employment in Angus Passenger Car Shop. Two of these have 
been especially important. 


The first, which is not directly technical, is the marked 
reduction in the CPR passenger-train car inventory. Indirectly, this 
reduction may be partly due to changing technology which enables fewer 
passenger cars to provide a given volume of passenger services, or partly 
to organizational changes which serve to provide more continuous and 
intensive service from each passenger car. Far more significant is the 
reduction due to a decline in the volume of passenger services demanded 
by the public. This brought about the drop in gross capital expenditure 
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on passenger cars by CPR which is tabulated in Appendix 1 Part I: 
$2,636,308 in 1947; $3,606,570 in 1948; $9,391,705 in 1949; $205,451 in 
1959; $44,512 in 1960; $19,911 in 1962.9/ Appendix 2, Part I, which lists 
"Rolling Stock Inventory" provides similar evidence of this decline. 


The second reason has been the advent of the stainless steel 
passenger car. Jn 1954, when these cars were first introduced into CPR 
rolling stock, they formed 3.3 per cent of all passanger cars. By 1961 
this percentage had increased to 14.2. 


An important employment effect of the reduction in the CPR 
passenger-train car inventory is the accumulation of redundant component 
parts which it provides. Generators, batteries, electrical fittings and 
upholstery are available, so that the necessary repair of damaged 
components is cut down. In addition, the existence of these parts allows 
for a considerable amount of on-the-Line maintenance, thus making it 
unnecessary to bring the car units into the major repair shops. Further- 
more, as the number of cars in service falls, the number of cars brought 
in for major shop repairs also declines. 


Another factor which has contributed in an important way, 
although to a lesser degree than the absolute reduction in passenger car 
inventory, is the change in the organization of car maintenance over the 
years. In 1948, the organization of passenger car maintenance required 
that, regardless of mileage, cars should be brought in every two years 
for inspection. At such times, very extensive repair work was done on 
the cars, all removable parts (e.g., windows, doors, plumbing fixtures, 
electrical fixtures, and numerous underframe components) being dismantled. 
All the parts were removed arbitrarily, regardless of condition, and 
complete interior and exterior renovation and painting was carried out. 


In 1955, however, the criterion for scheduled repairs was 
changed from one of time to one of mileage. Cars brought in at mileages 
of over 240,000 since the previous repair were scheduled for general 
repair. Removable parts were inspected to decide whether they should be 
removed for repair. Interior renovation also was done only if inspection 
revealed that it was necessary. Under the new system no change was made 
in the inspection and repair of moving gear. As previously mentioned, 
all trucks draft gear and running equipment continued to be removed and 
checked in view of their importance as safety factors. Cars brought in 
with mileages of less than 240,000 since the last general overhaul 
received only light repairs and only the obviously defective parts of the 
car were repaired. 


The changeover from a time to a mileage criterion has meant that 
many cars may now be out for 4 years between main shoppings. Even then, 
they may not have accumulated 240,000 miles and may be brought in for 
repair only because of the perishing of exterior paint. 


It should be noted, however, that the mileage criterion is still 
a flexible one. The condition of the car may warrant a general repair 
even though the mileage is less than 240,000; for example, if the car has 
had rough service or been misused. Also, in certain instances, where the 
car is obviously in good condition, it may receive only light repair even 
with a mileage in excess of 240,000. 


9/ The main reason for the high expenditure figures in 1954 and 1955 is 
related to the purchase of the self-propelled passenger cars which 
are listed in Appendix 2, Part I. 
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The general lengthening of the periods between main shop 
repairs--because of the change in the basic criterion--reduces the amount 
of car handling at the main shops. This has also resulted in a greater 
emphasis on minor repairs and parts replacements at line maintenance 
points with a consequent reduction in employment at the main shops .20/ 


Probably the major explanatory factor in the decline of 
Passenger Car Shop employment is the reduction in passenger car 
utilization. The advent of the stainless steel passenger car and the 
rail diesel car are also of prime importance in their influence on 
occupational composition. 


It may be useful to summarize at this point the repair process 
in relation to wooden passenger cars. Wooden cars were sent in for 
repairs every two years. The trucks were removed, overhauled and 
repaired. The roof which was of wood and canvas was repaired or, if 
necessary, replaced. Some cars had steel roofs but these were usually 
rusted and had to be replaced. Body repairs were also carried out, 
wooden cars were washed for exterior painting; all scratched parts were 
scraped and sanded; woodwork had to be renewed where damaged; floors had 
to be repaired, headlinings changed or repaired; and upholstering had to 
be repaired, dyed, and cleaned or replaced. Electrical fittings, although 
they were not numerous on the earlier wooden type cars, had to be 
maintained; generators had to be repaired, batteries recharged, and 
electrical wiring refitted. 


The advent of the stainless steel passenger car in 1954 and in 
the same year the self-propelled rail diesel passenger car, brought about 
a great change in the maintenance operations on passenger cars. The 
replacement of steel sheetrod car sides by stainless steel has greatly 
reduced the frequency of damage. The natural wood finish interior of 
passenger cars has been replaced by metal and plastic finishes which are 
much more resistant to damage and can be renovated far more easily than 
natural wood which must be scraped, stained, varnished (3 or 4 coats) and 
rubbed. The elaborate cabinet work, characteristic of the earlier 
passenger cars (e.g., highly finished chairs, doors, sashes), has been 
eliminated and only partially made up for by the plain writing desks and 
picture frames which are used to furnish modern cars. 


Repairs to modern passenger cars can now be done on the line 
and the frequency of returns to the shop for incidental repairs is reduced 
far below that of the old-type cars. The greater use of replaceable parts 
in modern passenger cars accentuates this potential in line repairs. 
Generators can be dismantled and sent for repair while the unit itself is 
returned to service immediately through the use of spares. Similarly, the 
development of latex foam cushions has facilitated line repair work of 
upholstery, since cushions are easily fitted and cloth prepared at Angus 
can be dispatched to line repair points. 


10/ The quantitative significance of this factor is almost impossible 
to establish, and a comparison of differential reductions in line 
maintenance points and major shops would be meaningless-—-if only 
because the quantitative significance is small in relation to the 
other factors bearing upon employment levels. 
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In addition to the foregoing, the amount of work that has to be 
done on steel cars in the actual process of general repair is much less 
than was the case with the earlier cars. The need for painting is much 
less since stainless steel cars have virtually no exterior paint work and 
the replacement of wood by formica has also made extensive interior 
painting unnecessary. 


The one occupational area where work has expanded is once again 
the electrical. On modern cars, electrical work is much more extensive 
than was the case in the earlier cars. Air conditioning is mechanical, 
while electrical water coolers, razor outlets and public address systems 
have all served to increase the electrical work in modern cars. There 
has, therefore, been a rapid and significant growth in the size and power 
of generators. 


The rail diesel car embodies the same type of changes as does 
the stainless steel passenger car. Here, of course, there is the 
additional work involved for electricians in the wiring, fitting and 
repair of the diesel engines with which the self-propelled cars are 
fitted. 


Changes in the level and occupational composition of employment 
in the Passenger Car Shop.--Since separate records are not kept on 


employment in the Passenger and Freight Car Shops, discussion of the 
general changes in the Car Department will be delayed until the technical 
changes in the Freight Car Shop are discussed. However, the Angus Shops 
Census Reports (Car Department) which can be seen in Tables 15 and IG, 
give some comparative details that should be isolated at this stage. 


In comparing data in the Angus Workshops Census Report for the 
months of December 1948 and 1961, some significant changes in the 
occupational composition are obvious. Painters employed in all shops 
combined decreased in number from 140 to 35, an indication of the effect 
on employment in this craft of fewer car shoppings, fewer cars, improved 
paints and reduced paintwork per car. Similarly, coach carpenters, 
formerly employed in Shops Nos. 1, 3 and 4 in numbers of 31, 73 and 123 
respectively, are now employed in shop No. 4 only, where their total 
number is 47. Upholsterers have been reduced in number from 67 to 35. 


One further interesting feature in the Car Department is the 
decline in the number of electricians, from a figure of 50 employed in ~ 
the Car Electric Shop in 1948 to 25 in 1961, despite the growth in volume 
of electrical work per car. This indicates that the re-organization of 
maintenance schedules, the reduction in the frequency of major shop 
repairs and the number of cars has more than outweighed the increase in 
electrical work to be performed at each shopping. Furthermore new kinds 
of material handling equipment, especially forklift trucks, have been 
installed to offset the growth in size and weight of the electrical 
machinery. 


Freight Car Shop 
Changes internal to the railroads which have affected the level 
and occupational composition of employment in Angus Freight Car Shop.-—-In 


contrast to almost all other sectors of railway operations, the volume of 
freight carried has not fallen over the post-war years. 


In 1948, 59,080 revenue ton-miles were carried compared with 


65,445 million in 1961. To carry this volume, the CPR increased its 
inventory on all freight-train cars, except conductor vans, box autos and 
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CAR DEPARTMENT TABLE 15 — ANGUS SHOPS CENSUS REPORT DECEMBER 1948 
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CAR DEPARTMENT TABLE 16 — ANGUS SHOPS CENSUS REPORT DECEMBER 1961 
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stock cars. The inventories on all other freight-train cars increase are 
shown in Appendix 2, Part I. 


Despite this increase, it. might still be expected that the 
extensive technological changes in freight car structure and repair 
operations would have reduced the freight car repair employment level 
since 1948. This has not happened, and over the CPR system the index of 
freight carmen (which includes carpenters, painters, and other skills 
associated with freight car repair) has risen to 102.0 in 1961 from the 
1948 base of 100L//, 


However, certain technical changes have occurred which lead one 
to believe that there has been at least some downward pressure in freight- 
car maintenance employment since 1948. The most important of these are: 


a) Change from cast-iron wheels to steel wheels on freight cars. 
In 1949, the percentage of cast-iron wheels to the total 


number of wheels in service on freight equipment stood 

at 96.86; by 1961 this figure had fallen to 24.91. The 
impact of this change on maintenance employment is 
difficult to quantify. However, a significant cause can 
be traced to explain why maintenance requirements are 
reduced. Steel wheels have a much longer life than 
cast-iron wheels, 10-15 years compared with 5-6 years. 

The fact that steel wheels fail less often reduces the 
maintenance work associated with wheel changing; steel 
wheels are not so prone to fracture and this lessens the 
need to change wheels. Since previously trucks had to be 
removed from cars and opened, the reduction in wheel failure 
reduces the amount of equipment handling. A further change 
brought about by the shift from cast-iron to wrought steel 
wheels has been the closing down of the Wheel Foundry at 
Angus. Table 17 lists the production figures for cast-iron 
wheels .in the Wheel Foundry. 


The effect of the closing of the Wheel Foundry in terms 
of employment opportunities may be estimated by the 
number of employees working there in December 1948 
(Table 18), bearing in mind that in December 1961 no 
personnel were employed there. . 


This does not mean to say that these 99 employees were 
dismissed on account of the closure of the foundry; but, 
at any rate, the jobs disappeared. Again, it must not be 
inferred that these jobs disappeared from the economy; 
the transfer of demand to other companies engaged in the 
production of wrought steel wheels clearly increases the 
demand in that sector. Thus, the shift to wrought steel 


1i/ It may be accepted as a working generalization that employment 
changes at Angus and the CPR system have been highly correlation 
over the period covered by this study. Coefficients of correlation 
for skilled, semi-skilled and unskilled workers between Angus 
Workshops and the CPR maintenance of equipment staff are +0.966, 
+0.897 and +0.98 respectively. These high correlation figures are 
accepted as justifying particular application to Angus Workshops 
of findings derived from system figures, and vice versa. 
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wheels from cast-iron, which reduced maintenance work, is 
one point; that this resulted in a closure of the Wheel 
Foundry is another; and that it might have reduced employ-— 
ment in general is yet another. 


Table 17 


Number of Cast-Iron Wheels Produced at 
Angus Workshops 1948-1961 
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Table 18 


Employment in the Wheel Foundry December 1948 
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Introduction of nailable steel floors in box cars. 

The percentage of box cars fitted with nailable steel 
floors in place of wooden floors has been growing rapidly 
since the replacement process began in 1951. Table 19 
illustrates this growth. 


Table 19 


Percentage of Box Cars with Nailable 
Steel Floor Cars 
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This development originated from the need to counter the 
tendency of floors to collapse under the pressure of 
forklift trucks. Such trucks tended to concentrate load 
weight beyond the withstanding capacity of wooden floors. 
In a sense, therefore, the accelerated damaging of wooden 
floors may only have been a temporary phenomenon as the 
use of forklift trucks developed. However, it is fairly 
certain that the installation of steel floors has 
lengthened the life of box car floors beyond what it was 
when floors were made of wood and the use of forklift 
trucks was not widespread. 


Provision of wider doorways on freight cars. 
Again, the provision of wider and stronger doorways, 


designed to give easier access for forklift trucks, has 
also helped to lengthen the life of freight cars. 


Replacement of waste packing in truck journal boxes with 


lubricator pads. 
This change reduces the frequency of repacking from 


intervals of 18 months to about 30 months. In addition, 
the lubricator pads are inserted at the main shop as a 
unit and fitting is. much easier. 


Use of plywood instead of V-jointed and beaded _wood 


sheeting in cabooses. 
This change facilitates initial application and makes 


replacement less frequently necessary in contrast with 
beaded sheeting which tends to dry and crack when heated 
and necessitates relatively frequent replacement. 


Installation of non-corrosive metal (aluminum ) in floors 


and flues of refrigerator cars, and change to plywood 


interiors. 
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g) Changeover from use of friction type draft gears to rubber 
type draft gears on cars converted since 1959 and on newly 


built cars. 


h) Equipping of cars with roller bearings instead of friction 
type bearings. 
In effect, items ie g) and h) reduce the amount of main- 


tenance work necessary to keep the units in good condition. 
The reduction may be only partly felt at line maintenance 
points where the need for day-to-day inspection and 
servicing is cut down by more efficient running mechanisms. 
There is no doubt, however, that such items reduce the 
major shop repair requirements of cars. 


i) Changeover from wooden to steel cabooses. 
The proportion of cabooses constructed of steel has been 


growing over the period covered by the study; at present 
about 50 per cent of cabooses are of steel. As this 
proportion grows maintenance requirements are correspond- 
ingly reduced. 


Meanwhile, the growth in train length and reduction in the 
number of trains has reduced the number of cabooses needed. 
The reduction in the inventory of conductorst vans, from 
1,264 in 1948 to 1,169 in 1961, provides some evidence of 
this process. 


a) Changeover from box cars with steel frames and wooden 
exteriors to box cars with wood linings and steel exteriors. 


Changes in the level and occupational composition of employment 
in the Car Department.--It was stated earlier that the available statistics 


relating to employment in Angus Car Department do not distinguish between 
the passenger and freight sections of the Department. Thus, the 
examination of employment changes will be complicated by the decline in 
passenger car inventory over the period which makes it difficult to 
indicate the effect of technical changes on employment. 


Among the crafts significantly reduced in number between 1948 
and 1961, the most obvious are carpenters, painters and upholsterers. 
However, the anomalous reduction in the total employment of carpenters-— 
freight and the rise in the total employment of carmen need some 
explanation. First, there has been considerable consolidation of crafts 
under the general title of carmen, especially in the freight car shops. 
The expansion of carmen, from 15 in 1948 to 502 in 1961, is an almost 
complete reflection of this change. At the same time, the decline in 
carpenters-freight from 433 to 4 is due to the same reclassification. 
Second, for reasons outlined on page 22, freight carmen have been a highly 
resilient group in the face of technological change. 


Also significant is the reduction in numbers of semi-skilled 
apprentices and helpers and unskilled labourers between 1948 and 1961. 
Over the period, the former two groups were reduced in number from 918 to 
500; while labourers were reduced from 520 to 336. These groups together 
account for a total reduction of 602, or almost 50 per cent of the 
reduction in the Car Department as a whole. 


Of course, not all the jobs that have been eliminated were 


necessarily semi-skilled or unskilled. There may have been a change in 
the job content of skills in that the management may have agreed to employ 
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skilled labour on jobs that were formerly unskilled or semi-skilled. But 
it is certain that not all of the decline in semi-skilled and unskilled 
labour was due to such policies of management. There is no doubt that 
the major part of the reduction was due to the direct curtailment in the 
need for such labour under conditions of technological and other changes. 


otores Department 
The Stores Department is dealt with separately because all the 


factors influencing employment in the maintenance sector appear to have 
had an effect on employment in the Stores Department. The reduction in 
passenger service, dieselization, the shift to stainless steel passenger 
cars, the conversion of box cars to steel, the introduction of new 
materials handling equipment and changes in organization, have all had an 
impact on Stores Department employment. 


The changes in employment figures between 1950 and 1962 can be 
seen in Table 20. 


As mentioned earlier (see page 26,) the most significant 
reduction (68.4 per cent of the total or 80 of the 117 redundancies) is 
in materials handlers. Between October 1950 and September 1962, employ- 
ment in this group fell from 139 to 59. Factors which have contributed 
to the reduction in materials handlers are the reduced volume of stores 
required and the more efficient methods used in the handling of stores. 
Over the period the volume of stocks on hand fell from $8,944,670 to 
$6,682,673 (both measured at current prices). This reduction pinpoints a 
significant factor in the reduced employment needs. 


Dieselization.--Quantitatively, the effect of dieselization on 
Storest staff has been small. It has served, first, to reduce the amount 
carried of parts cast at Angus. In the pre-diesel period, extensive 
manufacturing of parts took place in the Grey-Iron Foundry and the 
Blacksmithst Shop and store orders of castings (grates, cylinder-heads, 
pedestals, liners, etc.) and forgings (side-rods, shackle-bars, motion 
equipment, etc.) had to be held in stock. At the same time, and as a 
second effect of dieselization--but operating in the opposite direction-—— 
the variety of items held by the Stores has increased. These parts are 
not manufactured at Angus but are supplied by diesel builders or parts 
specialists. The fact that these parts are handled manually, whereas 
steam parts used to be handled by crane, may require more manpower; but 
against this may be set the fact that, while steam engines, according to 
class, required parts to be carried in stock specially for them, the much 
fewer classes of diesel engine call for a smaller variety of intra-group 
items. 


Shift from cast-iron to steel freight car wheels.-—-The only 
significance of this change in relation to the Stores Department is that 


the volume of wheels now held in store is far less than was the case when 
these wheels were cast at Angus. 


Reduction in the amount of lumber needed for repairs with a 
consequent reduction in the amount of lumber handled by the Stores.—— 


Several reasons may be given for this development. First, the gradual 
expansion in the use of steel in freight cars has meant a reduction in 
frequency of damage and repair needs. The growing proportion of steel 
box cars in the total number of box cars is a factor in this process—-the 
substitution of the steel box cars for steel frame cars has reduced the 
volume of wood needed for repairs to wooden sides and floors. Second, the 
amount of lumber needed for repair of passenger cars has fallen as the 


48 


TABLE 20 


Distribution of Stores Department Employees, 
CPR, Angus — October 1, 1950 to September 1, 1962 


Distribution of Stores Employees Oct. 1/50 
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proportion of stainless steel passenger cars has grown and as the reduction 
in passenger service has caused redundancy of the older passenger cars 
over the period. 


Mechanization of the materials handling process.—-Appendix 8 


Part I provides a description of the mechanization of the lumber m11 
section of the Stores Department. In addition, within the Stores Depart- 
ment, ,the extended use of pallets and forklift trucks and the use of more 
versatile trucks have significantly reduced the manual handling of 
materials. 


New packaging techniques have also been developed to eliminate 
handling. ‘tLess-—than-carloadt Stores items are now boxed for transit 
instead of being shipped loose. Thus individual handling of items is 
eliminated. 


Improvements in inventory control techniques.-—-Lastly, 


experience gained in handling, packaging, racking, lighting and inventory 
analysis has reduced the volume of stores needed to maintain efficient 
service to user departments. 


Studies in relation to programming of inventory requirements 
have resulted in the development of formulas which are in process of being 
applied to inventory control. This will give greater efficiency with 
consequent ‘reduction in the volume of) stores required. 
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Chapter 5 


Some Significant Employment Determinants and their 
Impact _on Employment in the CPR System 


This chapter provides a selective examination of the main 
changes in both technology and employment that have occurred in the CPR 
System eince L976. “itis “an exercise in the quantification of the eriects 
of some employment determinants, including technological change, on 
employment. Included among the employment determinants are factors that 
seem to be highly significant for employment in the sector under review. 
Hence, the tables show not only the changes in technology but also the 
indexes of industrial production, total passenger car miles and total 
freight car miles. 


Table 21 provides an index of the main technological changes in 
the CPR system over the period. The inclusion of the three indexes of 
non-technological change does not presume that all employment determining 
forces have been exhausted. It is also necessary to regard the following 
as important influences: the organizational factors of changes in safety 
requirements as a result of accidents or amendments in government 
regulations, changes in the quality of equipment, changes in cleanliness 
and repair requirements (because of more stringent demands on the part of 
railway users), shifts in the proportion of foreign-owned cars on CPR lines 
and of CPR cars on foreign lines. 


However, the listed factors can be defended in so far as they do 
include the main technological changes and what are probably the most 
important changes of a non-technological nature. In the case of XjQ, X41; 
X12 and X13, lags have been included to illustrate the way in which it is 
believed pressures on employment will develop over the next few years--all 
of the changes being employment-reducing. 


CPR maintenance-of—equipment employment over the period 1948 to 
1961 is shown in index form in Table 22. It will be seen that regressions 
have been computed which provide the following relationships between the 
different broad employee groups. Expressing Y] as foremen, Yjo9 as skilled 
labour, Y12 as semi-skilled labour, Y]3 as unskilled labour, and Yj), as 
total maintenance-of-equipment labour, the computed relations are: 


A ine craic oe aumento armen 4 
Y10 = Ig.6 2. 0.887 ii 
103 che O ele Oo Vie 
Yio=- Ce Tisch Vin lb areal Gedy 


This means that (over the period 1948 to 1961) as a change of 
100 men occurred in the skilled component of the total employment in main- 
tenance of equipment in the CPR, the semi-skilled component changed by 
112.4 men, the unskilled component by 49.3 men, and the supervisory grades 
by 6.5 men, all movement being in the same direction. 


To some extent, this statement of relationship is borne out by 
the fact that, as Table 5 shows, the skilled trades reduction constituted 
38.3 per cent of the total reduction, the semi-skilled 35.6 per cent, and 
the unskilled 25.5 per cent. It can, therefore, be realistically stated 
that the changes of the post-war years have significantly affected the 
skilled tradesmen and their helpers. 
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Turning now to Table 23, the correlation coefficients which are 
given suggest the degrees of relationship sustained between selected 
employment determinants and levels of employment. In the three signifi- 
cant determinants, it 1s evident that certain classes of labour are 
significantly associated with particular determinants in so far as a high 
degree of sympathetic movement exists between them. This is the case 
between total passenger-car miles and coach and locomotive carmen. The 
highly suggestive coefficients associated with the dieselization program 
underline the impact of the program on the trades of blacksmith, boiler-— 
maker, electrician and machinist. 


Table 23 
Coefficients of Correlation (r) Between Selected 
Employment Determinants and Employment in Different 
Occupations and Skilled Groups, 1948-1961 


(Based on indexes Shown in Tables 17 and 18) 


Employee Group 


Employment Determinant 


Carmen, coach & locomotive eon 
Total passenger car miles.. 

Total skilled labour + Tere 

Carmen freight + 366 
Total freight car™mites. .'.% 

Total skilled labour DO 

Blacksmiths =a 

Boilermakers - .96 
Per cent tractive power Electrical workers + NSE 
PAS LE sais napaietensae: aie cel eee suetake 

Machinists - .90 

Total skilled labour rice) 
Index cast-iron wheels 
DROCUGED «na Uh alOs fe ok Pa ov Gee Moulders + .96 
Index castings produced.... Moulders oro 


The relatively low coefficient sustained between total freight- 
car miles and ae t carmen continues to present an anomaly, and, as 
previously stated, we can only hint at possible causes. Clearly, the 
inclusion of technological changes would enhance this anomaly since the 
changes are all labour saving in terms of freight carmen. This leads to 
the conclusion that the factors previously suggested have increased the 
figure for freight carmen employed per freight-car-mile run. 


L/ See pages 22-23. 
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The only other correlations between employment determinants and 
employment totals that have been possible and in any way suggestive are 
those between the indexes of cast-iron wheels and castings produced, and 
the index of moulders. In both instances, a coefficient of +.96 is shown. 
Again, it must be emphasized that too much should not be read into this 
figure, the only purport of which is that these indexes do move ina 
highly sympathetic way. It should be noted that the reduction of 82.5 
per cent in moulders employed constitutes only 0.9 per cent of the total 
change in maintenance of equipment employment between 1948 and 1961. This 
means that the indexes of cast-iron wheels and of castings produced possess 
little relevance even for skilled labour; in all, only 52 skilled employ- 
ment positions among moulders have been directly affected. 


A Regression of Employment on Final Output 


The correlation figures probably exaggerate the dependence of 
the employment variables on the determinants. No allowance has been made 
for probable intercorrelation between the different index series. A more 
refined correlation analysis would no doubt have achieved a more accurate 
degree of such dependence. 


The dependence of employment on railway output would be partic-— 
ularly interesting for two reasons. First, it is the main determinant 
of railway employment. Second, it is a constant factor-—-the other 
changes, e.g., dieselization conversion to steel wheels, occur once only 
and, therefore, except for their role in determining trend changes are 
interesting only prior to and while they are occurring. 


This has been acted on and the development of the dependence 
relation of employment on final output has been sought. The figures used 
are those of Table 3. 


The regression of employment changes on output changes gives the 
following results:£ 


om le. 57 + L.0c ty 


As pointed out in Diagram 1, this equation is statistically 
significant. However, it should be noted that the regression is linear 
and, therefore, does not take into account bunching of increases or 
decreases in variables. This does not seem to be significant so far as 
output is concerned because increases and decreases are distributed fairly 
evenly over the period. But the employment decreases tend to be concent- 
rated near the end of the period and the 1961 negative trend may be higher 
than our regression suggests. 


2/ Using first-differences data a correlation coefficient of +..75 appears 
between changes in final CPR output and total CPR employment. To des- 
cribe the employment relationship we can use an equation of the form: 


E= c+ £°(0) 
which can be rewritten 
Wee Piel = Gerot (ie | 


The second alternative is preferable because it overcomes to a con- 
siderable extent the problem of serial correlation, i.e., where both 
E and Q are determined by some other exogenous factor. 


In the equation, E is employment, Q is output, C is a constant term 
which quantifies trend values in E and/or Q, f is a coefficient 
establishing dependence of E on Q, and t and t-l are symbols for 
any year and the previous year respectively. 


5D 


Diagram 1 


The Regression Line for Employment on Output in C.P.R., 1948 - 1961 
4 = Change 


in E per year 
(E is expressed 
in units of 100 
employees) 4 


be aeee OO Fy BD 10 yy 


TOLLS 


4 in Q per year 
(Q is expressed in 
units of 100m traffic 
units) 


The F value of regression 

is 13.75. With degrees of 
freedom being 1 and ll 

this value indicates a 

less than 1 percent possibility 
of the regression being 
explained by random factors. 
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Subject to the fact that the regression equation explains only 
56 per cent of employment changes, this equation tells us: 


ia If final output is constant, then employment will fall each 
Veal yeaa ct men.3/ 


oe If there were no trend factor in employment (or output), 
an increase of 100 million traffic units in a year over 
the previous year would be accompanied by an increase of 
109 employees. 


ce In comparing any year with the previous year, employment 
will be greater, equal or smaller, as output increases by 
more than, equals or is less than 1,153,000,000 traffic 
units. 


It is emphasized that the sample of years covered by the above 
data is small, and it is possible that if more years were covered, this 
relationship between output and employment would differ from that recorded 
in the equation. However, the degree of significance of our conclusion 
is statistically acceptable in that it indicates we have a right to deny 
that the relationship can be explained by random factors. 


3/ The use of the intercept value as the trend value slightly exaggerates 
the trend value over its true value. This is because in the regression 
of first-differences all trends are built into the intercept. The 
output data used also show a trend of -130, traffic units per year. 
ixtracting the influence of this from the employment trend value would 
reduce the latter to a trend reduction figure of around 1,100 men per 
year. However, as was suggested previously, this figure may understate 
the current trend rate of employment reduction for other than the out- 
put factor. 


The coefficient of determination Re, which is derived from the data, 
attributes 56 per cent of the changes in the regressed group (E) to 
the trend factor and the changes in output. This figure is somewhat 
less statistically reliable than the regression because of the large 
size of the standard deviations of the means of the changes in 
relation to the means of the changes themselves. As it stands, it 
leaves some 44 per cent of the changes in E as attributable to other, 
possibly random, factors. A longer period would possibly reduce the 
residual element, but some of it can be explained by the fact that a 
sizeable portion of the Company's staff in which there is hardly any 
trend (clerical, supervisory and professional staff) is not affected 
by output change; also, there is certainly some lag in adjustment of 
employment to output change. By subdividing the employee group, using 
quarterly data over a longer period, by having a more even distribution 
of increases and decreases in employment over the period, and by 
finding an appropriate lag, it would be possible to raise this co- 
efficient. 


However, the purpose here has not been to get maximum precision (except 
within constraints of time, resources and terms of reference), but 
rather to indicate general magnitudes in relationships. 
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Table 24 


C.P.R. Output and Employment 1948-1961 


Annual 
Taeavec PP IR: Changes in Annual Numerical 
Traffic Units Out put Totain Crk eres Change in 
(000,000 ) (000,000 ) Employment Employment 

1948 30,509 82,206 
1949 29,588 - 921 83,672 +1,466 
1950 Pal mp rales Sa als 81,040 -2,632 
1951 31, 904 +h,.,487 86,765 nan CS 
1952 34,194 2 7290 90,619 +3, 854 
D732 32,407 cot SO a 90,232 ihe 525: 
1954 27,926 481 81,994 -8, 238 
1955 29,857 +1, 931 81,776 - 218 
1956 3h, 78h, +1927 Sh, 92h +3,148 
aed 3h 229 ere eS, 83,348 -1, 576 
1958 30,100 -1,129 76,509 -6,839 
1959 28,968 AS ea ee regu: -3, 232 
1960 28,468 - 500 67,98 -5, 304 
1961 28,818 + 350 63,694 Bee's 
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Summary of Part I and General Findings 


LS” Scope ot Part 1 
Part I of the study presents an analysis of the effects of 


technological change on maintenance of equipment employment for the C.P.R. 
system as a whole over the period 1948 to 1961 and, within this broader 
context, discusses in depth the changes that have taken place at the Angus 
Workshops in terms of their employment and occupational effects. 


The report is primarily concerned with those technological 
changes which have had a direct impact on maintenance of equipment employ- 
ment. It does not have the wider objective of tracing the effects of 
innovations outside the railway industry, such as in road transport, which 
indirectly, but no less significantly, influence the level and structure 
of employment in the railway shops; nor does it deal with the way in which 
changes in the railway shops have affected employment in other industries. 


The two broad types of changes considered are mechanical and 
organizational. Mechanical changes include the introduction of new 
equipment, new types of power or new materials. Organizational changes 
are those which contribute to the greater efficiency of maintenance 
operations, as for example, the concentration of major maintenance work 
which has been made possible because of the dieselization of railway 
motive power. 


The Angus Shops are one of three main repair shops in the C.P.R. 
system. In 1961, Angus accounted for 28.2 per cent of total maintenance 
employment in the C.P.R. system. A study of the Angus Shops is therefore 
Significant in showing the influence of technological change on maintenance 
operations employment. The high degree of correlation existing between 
the employment data for Angus and that for total maintenance employment 
on the C.P.R. further extends the usefulness of the findings. 


2. Major Organizational Changes at Angus, 1948-1961 


Plant capacity working on passenger car repairs was reduced to 
one quarter that of 1948. This compares with a decline of 50 per cent in 
passenger service over this period. 


The Wheel Foundry (cast-iron) was closed in 1960 due to the 
changeover to steel wheels purchased from outside firms. 


The Cabinet Shop was consolidated with the Lumber Mill for 
reasons of efficiency and a decline in work volume. 


The Reclaiming Dock was greatly expanded because improved 
reclaiming techniques had made this operation more profitable and 
practicable. 


The Locomotive Millwright Shop was merged with the Locomotive 
Shop as a result of the conversion from steam to diesel motive power. 


Within the Locomotive Shop, the process of dieselization led to 
the disappearance of the Tender Shop and the Brass Shop, and the establish- 
ment of the Diesel-Erecting Shop and the Locomotive Electric Shop. The 
Air-Brake Shop and Air-—Compressor Shop were established in the Locomotive 
Shop, taking over work previously done in small shops in both the Car and 
Locomotive Departments. 


The Car Electric Shop was greatly expanded owing to the increase 


in electrical fittings and the heavier generators used in the newer 
passenger cars. 
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3. Long Term Employment Trends 
Total employment in’ the C.P.R. decreased from 82,200 in 1948 to 


63,700 in 1961, falling by a significant 22.5 per cent. Maintenance of 
equipment employment fell even more sharply, from Li, G00 UC, la, HOU”, a: 
decline of 29.9 per cent. 


Within the Angus Shops, total employment over the same period 
fell by 43.9 Her Gem. 


kk. GaP Re Tratiaic Volume 

Between 1947 and 1961, inter-city revenue ton miles for the 
C.P.R. increased by only 1.0 per cent and revenue passenger miles declined 
sharply by 49.8 per cent. It is against such a pattern of relative and 
absolute declines in traffic volume that the process of technological 
change in the maintenance of equipment sector of the industry needs to be 
viewed. 


5. Productivity Trends 
Productivity trends help to reflect the labour-saving aspect of 


the technological changes that have taken place. The most comprehensive 
single indicator of freight train performance is that of gross ton-miles 
per freight train hour. Between 1947 and 1959 this measure showed an 
increase of 66.1 per cent. 


Further evidence of the rise in labour productivity is the fact 
that traffic units per employee in the C.P.R. as a whole increased over 
the period by 34.2 per cent, while the productivity of maintenance equip- 
ment employees increased by 34.7 per cent. The rise in the labour 
productivity of maintenance workers means that a smaller number of workers 
are required to maintain a given volume of traffic. Moreover, the fact 
that actual traffic has also declined over the period adds to the adjust-— 
ment problems which the industry has experienced. 


6. Trends in the Structure of Maintenance of Equipment Employment in the 
C.P.R. System 
Over the period 1948 to 1961, foremen declined by 4.0 per cent, 
skilled workers by 25.0 per cent, semi-skilled workers by 39.6 per cent, 
and unskilled workers by 33.7 per cent. 


Occupations that showed the greatest decrease were blacksmiths, 
boilermakers and moulders, in that order, followed by apprentices, carmen 
(coach and locomotive) and machinists, also in that order. Increases in 
employment over this period were only recorded for electrical workers 
(49 per cent) and freight carmen (2 per cent). 


More significant than these percentages is the extent to which 
the different sub-groups accounted for the drop in total employment. For 
example, the semi-skilled group (which includes the predominant helpers to 
mechanics group) whose employment fell by 39.6 per cent accounted for 
26.0 per cent of the total reduction of staff; the unskilled group 
(labourers--classified and unclassified) for 20.7 per cent of the reduction; 
machinists for 16.4 per cent; and moulders for 0.9 per cent. 


In considering the relative influences of traffic volume and 
technological changes on the employment levels of maintenance occupations, 
it is noted that both these factors have adversely influenced employment 
of coach and locomotive carmen, blacksmiths, pipefitters and sheet-metal 
workers, helpers to mechanics, and labourers (classified and unclassified). 
On the other hand, the decline in employment history of machinists, moulders 
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and boilermakers over the period shows a low reaction to changes in 
traffic volume, suggesting strong technological influences on the level 
of their employment. 


At first glance, freight carmen seem to have been a highly 
resilient group. One of the reasons for this is that during the period 
under review, cars which might have required only relatively light repair 
have been rebuilt to incorporate the latest ideas, exerting an upward 
pressure on the employment of freight carmen. For the future, it may be 
expected that the decreased maintenance requirements of modernized freight 
cars, together with improved work methods, may exert a greater downward 
pressure on the employment of freight carmen. 


7. Trends in the Structure of Employment at Angus Workshops 
Over the period 1948 to 1961, employment at Angus declined from 


6,200 in 1948 to 3,500 in 1961. The number of skilled workers declined 
by 1,300 or 44.8 per cent; semi-skilled workers by 900 or 52.4 per cent; 
and unskilled workers by 450 or 37.4 per cent. 


As a percentage of the total employment decline at Angus, the 
skilled group accounted for 48.4 per cent of the decrease; the semi-skilled 
for 33.5 per cent; and the unskilled for 16.4 per cent. 


Among the occupational groups which declined very significantly 
over this period and which also played a significant part in the total 
reduction of employment were the following: 


Machinists 
Boilermakers 

Pipe Steamfitters 
Sheet—Metal Workers - 


per cent 
per cent 
per cent 
per cent 


| 
WoO Ox Gay Os = SO OE: 
eet a fk) (NO) seams ee) oe ee) 
Sr = Grwr Wo = Oe 


Carpenters, Coach per’ cent 
Painters ~ per cent 
Apprentices = -O per cent 
Helpers - -4 per cent 
Labourers - per cent 


Among the shop floor workers, electricians were the only 
occupational group which showed an increase, rising by 23.3 per cent. 


Clerical and supervisory staff registered the smallest decline, 
falling by 14.6 per cent over the period. The much smaller decline in 
supervisory staff relative to that in the skilled, semi-skilled and 
unskilled groups points to the conclusion that the degree of supervision 
has become more concentrated at Angus over the period. 


In looking at the broad shifts in employment composition at 
Angus over time (for the third quarter of six selected years), several 
notable points emerge. Skilled workers have maintained their position as 
the largest group at Angus. In 1948 they made up 46.2 per cent of total 
employment and in 1961, 46.3 per cent. Semi-skilled workers declined 
from 28.3 per cent to 23.4 per cent of total employment over the same 
period, but still formed the second largest group. Unskilled workers rose 
from 19.5 per cent to 22.1 per cent. Clerical and supervisory workers 
increased from 5.8 to 8.2 per cent. 


The unskilled and clerical and supervisory groups experienced a 
greater average stability of employment compared with the other categories. 
Semi-skilled work was the most responsive to traffic variations. One of 
the main reasons for this is the predominance of the helpers’ class in 
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this group. The helpers' class has played a significant part in the 
cyclicality and downward trend of employment at Angus--26.2 per cent of 
the total reduction in Angus employment between 1948 and 1961 may be 
attributed to helpers alone. 


The skilled helpers! ratio has increased for most skilled groups 
(with the exception of painters and sheet-metal workers). This would tend 
to indicate that the skill mix has increased. If, however, we include 
labourers in the skill mix, their increased proportion of total employment 
leads to the conclusion that the skill mix has fallen. On the other hand, 
if clerical and supervisory workers are also included, this would tend to 
raise the skill level. 


8. Types of Technological Changes in Maintenance of Equipment, Operations 
at Angus 


The main broad types of technical change which have significantly 
affected maintenance-of-equipment operations in the post-war years are the 
following: 


new sources of motive power; 

new rolling stock equipment; 

new materials used in maintenance; 

new maintenance techniques and equipment. 


Specific technical changes which are common to the three shops 
at Angus include: 


new and more effective hand tools; 

expanded use of fork-lift trucks and "track-mobile"™ equipment 
which has greatly increased labour productivity in packing, 
storing, and carrying of materials; 

air jacks and hydraulic jacks, which facilitate the removal 
of freight and passenger car trucks; 

electric and air hoists to replace the hand chain blocks; 
replacement of steam cranes by diesel cranes; 

vapour degreasing units for the cleaning of components; 
improved synthetic materials, such as paints, enamels and 
varnishes. 


Other changes which have influenced maintenance operations and 
techniques at Angus are: 


(a) A significant reduction in equipment brought in for repair has 
resulted in the consolidation of departments within the shops 
and in more intensive use of machinery; e.g., in 1961, the air 
brake departments of the Locomotive, Passenger, and Freight 
Shops were consolidated for economy purposes in the Locomotive 
Shop. 


(b) Work has been reorganized to allow for a greater degree of. 
assembly-line production. A prime example of this trend is 
the switch from steam to standardized diesel engines, which 
has greatly expanded the possibility of making locomotive 
maintenance a continuous process form of production. As a 
result of this development, average shop time for diesel 
locomotives is five days compared to 18 days for steam loco- 
motives. 


(c) The greater standardization of parts also now makes it possible 
to do more maintenance in line shops on such equipment as 
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diesel locomotives, rail diesel cars, and stainless steel passenger cars, 
thus reducing the need to bring such equipment into the major repair shops. 


Broad Effects of Dieselization on Shop Employment 


The level of maintenance equipment employment has been adversely 
affected by the reduction in the number of units to be maintained. Between 
1948 and 1961, the number of locomotives on the C.P.R. declined by 586, a 
reduction of 31.9 per cent. The decline in traffic volume accounts in part 
for the use of fewer locomotives. Of greater importance in this trend, 
however, is the fact that fewer diesel locomotives are needed to provide 
a given volume of traffic. 


The conversion to diesel power has also had a major impact on 
maintenance needs and methods in a number of other significant ways: 


Diesel engines require less extensive servicing and can be 
operated for much greater distances than steam engines before 
major servicing is needed. For example, passenger steam 
locomotives averaged 125,000 miles between main shop repairs, 
and freight steam locomotives, 80,000 miles. Comparable 
figures for diesels are 500,000 miles and 125,000 miles. 


Standardization of parts on diesels has resulted in faster 
maintenance work, and allows more repair work to be performed 
in the line maintenance shops. 


The use of diesels has resulted in a significant increase in 
the contracting-out of parts manufacturing. The diesel program 
has eliminated much of the parts manufacturing that went on at 
Angus when steam was the main form of tractive power. The 
discontinuation of parts manufacturing has been very much 
related to parts standardization. 


In the light of all these factors, it is evident that diesel- 
ization has been a major contributing factor in the decline of maintenance 
equipment employment at Angus Shops and elsewhere. 


9. Changing Occupational Patterns at Angus Shops 
Locomotive Shop.--There has been a reduction in charge hands and 


assistant foremen, but there has been a considerable upgrading of super- 
ReLoomy starr. 


‘ 


Brass machinists have disappeared from the list of occupations. 


The decline in metal machinists is partly the result of 
electricians replacing machinists in the Diesel-Erecting Shop, where the 
diesel units are repaired, and to a greater extent the result of purchasing 
metal parts from outside. 


The relatively small decline in the number of blacksmiths is due 
to the fact that the volume of work has remained fairly stable, despite 
the reduction in forge work and the number of locomotive units. 


Dieselization has led to a sharp reduction in the number of 


boilermakers and steam pipefitters and a marked increase in the number of 
electricians. 
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The reduced need for castings and the shift to outside purchasing 
of parts severely affected moulders. Their numbers were reduced sharply 
in the Grey Iron Foundry, and the Wheel Foundry was closed. 


Labourers and helpers together fell from 34.7 per cent of total 
employment in the Locomotive Shop In LOLS toe /s>: per cent in 1961. This 
group accounted for 41.8 per cent of the total reduction in employment in 
the Locomotive Shop. 


Passenger Car Shop.--Two changes have been especially important 
in the reduction of maintenance requirements in the Passenger Car Shop. 
The first is the marked reduction in the number of passenger trains. This 
is partly due to changing technology, which enables fewer passenger cars 
to provide a given volume of passenger service. Far more significant is 
the reduction due to a decline in the volume of passenger service. 


A second reason is the introduction of the stainless steel 
passenger car in 1954. Between 1954 and 1961, the proportion of such cars 
rose from 3.3 per cent to 14.2 per cent. Stainless steel cars require 
less maintenance and permit more on-line repair work. 


Two effects have resulted from the reduction in the number of 
passenger trains. First, there is a decreased requirement for major shop 
repair work. Second, the redundant cars have provided spare component 
parts, such as generators, electrical fittings, and upholstered seats, 
thus cutting down the need to repair damaged components on cars in 
operation. The availability of these parts also allows for more on-line 
maintenance, and thus lessens the need for major repair shop work. 


Prior to 1955, passenger cars were, as a rule, brought in for 
general repairs every two years. This was altered to every 240,000 miles 
between main shoppings, so that many cars may now be out for four years 
before they undergo general repairs. The lengthening of the inter-shopping 
periods has reduced car handling in the shops. The greater emphasis on 
minor repairs and parts replacements at line maintenance points, due to 
the introduction of stainless steel cars and the greater usage of replace- 
able parts, has also had the same effect. 


These changes have had marked employment effects on painters, 
coach carpenters and upholsterers. Despite the growth in the amount of 
electrical work now required on passenger cars, there was a 50 per cent 
reduction in the number of electricians employed in the Car Electric Shop, 
mainly because of the reduction in the number of cars to be maintained and 
the lengthening of inter-shopping periods. 


Freight Car Shop.--In contrast to almost all other sectors of 
the railway's operation, the volume of freight carried has risen between 
1948 and 1960--from 59 million to 65 million revenue ton miles—-and the 
number of freight cars has also increased considerably. Despite the 
extensive technological changes in freight car repair work, the index of 
freight car men employment for the whole C.P.R. system rose from 100 in 
1948 to 102.0. in 1961. 


The following are some of the technical changes which have 
exerted a downward pressure on maintenance employment in the Freight Car 
Shop at Angus: 


The shift from cast-iron to steel wheels, which have greater 
durability and a longer life. 
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The increased use of steel floors instead of wooden floors 
on boxcars; aluminum flooring and flues, and plywood interiors 
on refrigerator cars; steel boxcars and cabooses. 


Less frequent packing of truck journal boxes because of the 
use of lubricator pads instead of waste packing. 


Conversion to rubber-type draft gears on cars from friction- 
type draft gears; and the use of roller bearings instead of 
friction-type bearings. 


The reduction in the number of cabooses required owing to 
longer train lengths. 


Occupational Changes.--The available statistics regarding 
employment in Angus Car Department do not distinguish between passenger 
and freight sections of the Department. It is evident that among the 
crafts in the Car Department as a whole, carpenters, painters and 
upholsterers have been significantly reduced in number. 


It should be noted that there has been considerable consolidation 
of crafts in the Car Department, including that of carpenters, freight, 
under the general title of "carmen". This explains, to a large extent, 
the rise in the number of carmen in this department from 15 in 1948 to 502 
in 1961, and a decline in carpenters, freight, from 433 to 4. It should 
be noted further, in explaining the rise in the number of carmen that, for 
reasons given previously, freight carmen were highly resilient in the face 
of technological changes over this period. 


Stores Department.--All the factors influencing employment in 
the maintenance sector have had an employment effect on the Stores 
Department. Materials handlers were the most adversely affected, accounting 
for 68.4 per cent of the total reduction in employment. 


10. General Findings 
It can be said, with a fair degree of certainty, that the main 


determinant of the changes in maintenance of equipment employment at Angus 
and elsewhere in the system has been a major change in the techniques of 
production. These improved techniques have had the following broad 
consequences: 


Ly They have resulted in a decrease in the number of man-hours 
worked in the production of any given output and in a decrease 
in the number of employees required for a given output. The 
changes in techniques of production have thus meant an increase 
in the productivity of labour. 


fo The increase in the productivity of labour has resulted mainly 
from an increase in the quantity of quality of equipment capital 
employed per unit of labour and from changes in the organization 
of work. 


Ss The reduction in personnel has increased the average quality 
of labour by increasing the average length of service of the 
remaining labour force. 


he In the light of the technical changes that have occurred and 
their employment effects, stability of employment, as well as 
expanding employment, will depend in future on increased output. 
This increase in output will have to be a continuing one because 
the shift to labour-saving techniques is an on-going process. 
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Some of the technical changes which have reduced maintenance 
of equipment employment have increased employment outside the 
railway industry. Equipment that was formerly made in the 
shops is now purchased from outside firms. Parts that were 
formerly repaired by shop employees are now replaced by 
standard unit parts purchased from outside firms. The study 
has given specific examples of this practice. There may be 
examples of changes which have had the reverse effect, that 
is, work performed in the shops that was previously done by 
outside companies, but there is no doubt that the former has 
predominated. 


However, the employment reduction can be only partly 
explained away by the contracting-out of work. The vast 
majority of job opportunities affected have disappeared and 
will only be retrieved, at least to some extent, by increases 
in output. 


It would appear that the skill content of Angus work has 
increased. This emerges from the fact that: a) the ratio of 
skilled to semi-skilled workers has increased, and b) these 
two groups together make up over 80 per cent of total Angus 
employment. 


There have been strong forces operating in the industry which 
have been changing the production functions (capabilities) of 
the industry and its techniques of production. On balance, 
these changes are highly labour-saving. Given this trend, the 
failure of total output to expand becomes responsible for the 
decline in railway employment over the period studied. 
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APPENDIX 8 


The Mechanization of the Angus Lumber Yard 


When the mechanization of the Angus Lumber Yard was first 
proposed all handling of lumber at Angus was done manually. The proposals 
for mechanization consisted of a scheme to mechanize most of the handling 
by purchasing a lift truck and two powered transfer tables with winches. 
In addition, a storage area and roadways (2,515 square yards) were to be 
paved and four snow pits provided. 


Operation Prior to Mechanization 


Stores Department 
Lumber received from suppliers was unloaded manually from box 


cars either onto track dollies at the kiln or, if this area was full, the 
lumber was unloaded manually and stacked in the yard. 


Mechanical Department 
The following operations were performed manually: 


a) loading lumber into box cars in the yard and unloading it at 
the kiln; 


b) pushing track dollies of lumber into the kiln; 


c) pushing track dollies of lumber out of the kiln onto the 
transfer table and then, by means of a stationary hoist, 
transferring the lumber onto other dollies which were pushed 
to the door at the north side of the mill; 


d) pushing track. dollies of lumber from the kiln to storage 
tracks at the east end of the mill; 


e) pushing track dollies of lumber from the kiln to the hardwood 
shed; 


f) distributing lumber within the mill. 


Operation After Mechanization 


Stores Department 
Lumber is received in strapped unit loads on flat cars and is 


unloaded by a forklift truck. The bundles are then stickered on the 
ground after which they are transferred to the truck dollies on the 
unloading track by the lift truck. If these tracks are full, the bundles 
of lumber are piled by the lift truck in the available storage area on or 
adjacent to the paved area. 


The Stores Department has taken over the operations of loading 
and emptying the kiln and the movement of lumber from the kiln to the 
east door of the mill. Kiln loading and emptying operations are done by 
means of the winches on the powered transfer tables, and the lumber is 
moved by the lift truck from the transfer table on the south side of the 
kiln to the north door of the mill. 
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Mechanical Department 
Items b) and c), outlined under the previous operation in the 


Mechanical Department, have been taken over by the Stores Department. 


The amount of manual work under Item a) has decreased to a small 
percentage of the previous amount because most of the lumber is now 
handled by the lift truck. 


The Mechanical Department continues to perform the duties under 
Items d), e) and f). 


The mechanization process resulted in the reduction of employ- 
ment in the Stores Department operation from 6 to 3 persons. In the 
Mechanical Department, employment was reduced from 22 to 12 labourers at 
an annual saving at that time of $31,188. 
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Chapter 1 


The Adjustment Process 


Part II of this report describes and analyses the labour force 
adjustment processes at Angus Workshops over the period 1948-1961. The 
adjustment process is first examined in terms of employment changes, turn- 
over rates, layoffs and recalls, and resignation and retirement rates; 
secondly, in terms of the movement of labour within the plant itself, in 
response to changing employment needs and pressures. 


An examination of the data on the adjustment process at Angus 
Workshops yields nine main conclusions: 


A In looking at employment changes by skill group over the period 
1918 to 1961, what..1s significant is that the. ratio of skilled to sem-— 
skilled workers had risen from 1.9:1 to 2.2:l. These two groups made u 
over 80 per cent of total employment in 1961 and it is clear that within 
this consolidated group the level of skill has gone up. 


table. 25 


Employment Changes at Angus Workshops, 1948-1961 


Index 


% of % of Zot | 191,8=100 
Broad Skill No. Total No. Total No. Tota 
Groups Emp. | Emp. | Emp. | Emp. | Emp. | Emp. |} 1952] 1961 


Skilled workers 


(incl. foremen) 136 | 56 
Semi-skilled 

workers*,...0. 129 Lg 
Unskilled 

workers**...... 1220463 
Clerical staff.. 28 | LES 


Total employment 


Source: Appendix 1, Part II. 
* Helpers plus apprentices. 
** Labourers plus boys. 


The relative movements of the different broad employee groups are of some 
significance in relation to the skill composition of the work force at 
Angus. The increase for the semi-skilled group was proportionately less 
than for the skilled group during the period of traffic increase in 1952. 
Also, since 1952 the decline in this group has been greater than the 
decline in any of the other groups. 


2 


Table 26 


Index of Employment 1952-1961 by Broad Skill Groups 


Skill Group L952 1961 
Skilled (incl. foremen). 100 Pal 
Semimesik ihiledsisiiies sci. LOO SF 
TES SGA ahora cetualain ieee eer 100 ers 
ULGPLGSE eat sineaes He ee's Ay LOO 92 


Tables 25 and 26 bear out what was said earlier (p. 23) concern- 
ing the trends in the skill mix at Angus. Over the period 1948 to 1961 
and in relation to total employment: 


a) the skilled group has risen from 54.9 per cent to 55.6 per cent; 


b) the semi-skilled group has fallen from 29.0 per cent to 
24.8 per cent; 


c) the unskilled group has risen from 14.8 per cent to 16.8 per cent; 
d) the clerical staff has risen from 1.3 per cent to 2.8 per cent; 


e) the skilled plus semi-skilled groups have fallen from 83.9 per 
cent to 80.4 per cent; 


f) the skilled plus semi-skilled plus clerical groups have fallen 
from 85.2 per cent to 83.2 per cent. The ratio of skilled to 
semi-skilled workers has risen from 1.9:1 to 2.2:1. 


It can be seen that it is not possible from these figures to 
talk about the net change in the skill composition of the total work force 
at Angus. What is significant, however, in view of their preponderance in 
total Angus employment, is the change in the skilled/semi-skilled workers 
ratio. Together, these two groups make up over 80 per cent of total Angus 
employment. It is clear that within this consolidated group the level of 
skill has gone up. 


Pap The annual rates of an of staff show very wide variations 
between different occupations. Using simple unweighted averages, the 


differences in turnover rates are illustrated in Table 27. 


L/ Annual rates of turnover are defined as the sum of accessions in a 
particular year, plus the sum of separations, divided by the average 
number of employees. 


96 


Table 27 


Average Annual Rate of Turnover 1953-1961 per 100 Employees 


Occupation Rate Occupation Rate 
viet. calles 89 ie aR 15.7 Mowlders ss sos 6 « Aer gf ay gy 68.7 
BIACWSILENS <iccctsiorel ole hie sly ay OS ics ed coauchyciece eansouak ee ob oe , 61.8 
Boilermakers...... : ie LO Leer SIs auc sted ot dveges toi thebein cia s 167.5 
Sheet-metal workers hae SGSMSUV OR SOS i, costa sith dalexe valote buece 164.4 
PLCC CP UCLAIS c.slsts arses ical hcistel CCl MOT CLS eunure uyehe eienarens aw ; SO TU 
Carmen. . ss PRT Regie lis 2 Helpers (semi-skilled workers) Ah .6 
PLDSLRGLEDScls daaiots « 32.0 Labourers (unskilled workers). Ahe2 


Source: Appendix dered: Lbs 


The differences in turnover rates stem from: 


=) Differences in seasonal variations in employment of different 
occupational groups. In the skilled group, the higher turnover 
rate for carmen (74 per 100 workers) stems from the seasonality 
of the work patterns in freight and passenger equipment. The 
helpers in these shops are subject to the same seasonality while 
their proportion in the total employment figure of helpers is 
greater. This disproportionality in their distribution biases 
the effect of seasonal variations in carmen helper employment 
in an upward direction. 
The high rates of turnover of sheet-metal workers, painters, 
upholsterers and seamstresses may also be traced to the seasonal 
changes in the demand for them at the workshop. These groups 
are employed in the repair of passenger equipment, the mainten- 
ance of which has tended to be concentrated in particular short 
periods each year. The seasonality in passenger repair work 
reflects itself in the high turnover rates of employees 
preponderantly employed in these shops. 


The employment distribution of particular groups is seen in 
Table 28. 
Table 28 


Average Number Employed 


1948 
Sheet-metal workers..... 16 Wg 5 81 
Painters ..ss -t«. ry he 188 16 90 
MMO LSCEL ES 0k a0.e's es bas 58 31 
Seams tressesiéviustvaxes 4 
Bieetriicians.wis.sess sey 2 hh SL 


Source: Table 6, Part I. 
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Appendix 4, Part II, does not give all the information required 
for a precise explanation of differential turnover rates by year 
and by occupational group. But the reduction in passenger car 
repair work in relation to the contraction in total repair work 
certainly partly explains these differentials, and also the 
continuing high turnover rates among upholsterers and seam-— 
stresses, who specialize in passenger equipment repair. 


This statement is borne out to some extent by the case of the 
electricians’! group. The growth in the number of electricians 
and the shift in their distribution towards locomotive repair ~ 
has greatly reduced their turnover rates over the period. 


b) Non-discrete movements in employment, which tend to bunch 
accessions and separations in particular years and thereby 
bias the average turnover ratio in an upward direction. 


Two apparently erratic rates of turnover are those relating to 
boiler-makers and moulders. Part of the explanation lies in 
the smallness of the average numbers of these employees, which 
enhances the proportional value of all absolute changes in 
their employment. Also a partial explanation of irregularity 
in the turnover rates is management's policy of changing 
employment totals in a non-discrete way. The high average 
turnover rate of moulders is due almost entirely to the very 
high turnover rates occurring at the end of the period, in 
1960 and 1961, with the closing of the Wheel Foundry. 


c) Differential rates of movements in occupational groups for 
reasons other than those of seasonal and cyclical variations. 
This category is required to explain the relatively high rates 
of turnover of labourers. 


The need for a separate explanation stems from the fact that 
labourers have generally been less subject to seasonal and 
cyclical variation in their employment than helpers. On 
occasions (e.g., 1953 and 1956) when the turnover rates for 
labourers were significantly higher than the rates for helpers 
(See Appendix 4, Part II), the reason might have been that the 
seasonal patterns offset the cyclical pressures to some extent. 


However, other factors which have caused the turnover rate to 
fall over time in the case of helpers (e.g., the decline in 
passenger service, the growth in the percentage of stainless 
steel cars in total passenger cars, and the growth in the 
volume of olden passenger equipment declared redundant) do not 
apply to labourers. 


Thus while there may be independent reasons why the level of 
labourerst turnover rate is high, it is almost certain that 
the main cause is similar to that of the other skill groups, 
namely, the high but declining rates of layoff, restarts, and 
hires, 


2/ The small numbers of moulders employed plus the bunching of moulder 
layoffs results in a standard error of the regression coefficient of 
17.24, the highest for all the occupational groups at the workshop 
(See Appendix 5, Part II). 


98 


Bs Layoffs account for a very large percentage of total separations 
at_Angus over the period studied. A breakdown of separations at Angus 


since 1953, showing the proportion of separations which were comprised of 
layoffs across the broad skill groups, is given in Table 29. 
Table 29 


Percentage of Separations Taking the Form of Layoffs 1953-1962 
(average for 10 years) 


Skill Group Per Cent 
DiCPren eniprOyeess es vc s'e'e'e a oe a's teen trete s “Ye BLUEICE Ghee 
semi-skilled employees.....ccceees e506, die 6 Brews ON a S13 3 
Unskilled employees..... SPE AP RAS Se Gio wueus Lowe 
Oe ee ee ET VL SOL: © male nisia.oieje ye #18 won 4, peas le ; oy 


source: Based on Appendix 3, Part II. 


These figures may seem surprising if it is borme in mind that: 


a) between 1952 and 1961, semi-skilled employees declined in 
number by 63 per cent compared with 59 per cent for skilled 
employees. This would indicate a higher incidence of 
redundancy among semi-skilled employees. 


b) with similar turnover rates for semi-skilled (helpers) and 
unskilled employees (labourers) (44.6 and 44.2 per cent 
respectively) but with a difference of 15 per cent in the 
changes in their employment levels (63.0 and 48.0 per cent 
respectively), it might be expected that the percentage of 
separations taking the form of layoffs would have been 
considerably lower among unskilled than semi-skilled employees. 
However, as the discussion in this chapter will tentatively 
conclude and as can be verified from figures included in 
Appendix 3, there is strong reason to believe that resignation 
raves vary inversely. wibht.skill, length, of “service snd, 
though this cannot be shown in this study, with age. On the 
other hand, retirements at Angus have varied positively with 
skill. While this detracts from the value of the preceding 
sentences as an explanation of the lower percentage of 
separations taking the form of layoffs as skill level 
decreases, it bears out the presumption that at Angus age 
and level of skill are positively correlated. Thus the 
impact of the differential resignation rate between skill 
levels can be confidently regarded as the principal explanation 
of the differential in the incidence of layoffs in separations 
between skills. Put simply, the greater the skill of a group, 
the less ready are its members to resign and therefore the 
greater will be the percentage of separations which will take 
the form of layoffs. 


is Restarts from treduction of stafft (ROS) account for a ver 


large percentage of total accessions at Angus over the period studied. 


The proportion of accessions which is comprised of restarts from ROS for 
the broad skill groups can be seen in Table 30. 


Table 30 


Percentage of Accessions Taking the Form of 
Restarts from ROS, 1953-1962 
(average for 10 years)* 


Skill Group Per Cent 
oki Led GHB lLOWees « 0 s:6:d6 entensees ER ee Pay Se 90.4 
Semb-siki LLed--empbhoyees yar eee oP Es SSO EST ORS OFT 8345 
insic-bledveuptorees sor oroeit ret rete er ee ee eee 78.6 


*Based on Appendix 2, Part II. 


One fact which these figures pointedly show is that the pos-— 
sibility of retraining redundant workers for intra-plant movement has been 
virtually insignificant. Im all skilled grades from 1957 through 1962, 
only 37 new men were hired. Any vacancies that arose have constantly been 
met by recall from layoff on a seniority basis. In semi-skilled grades 
between 1957 and 1962, only 25 new men were hired; in the unskilled group 
only two. 


The conclusion to be drawn from the statement concerning the 
constant existence of laid-off workers, who were not merely laid off from 
Angus but also actually available for recall (i.e., would and did return 
to Angus on recall) is that the size of the redundant staff has been 
constantly greater than the rate of wastage. 


However, there are indications that this is becoming less true. 
For all groups, the rate of 'transfers into Angus' from outside points is 
increasing as the percentage of Angus accessions and the ‘restarts? 
percentage is decreasing (see Appendix 2, Part II). Also, in several 
occupations, scarcities of manpower are evident, an indication that the 
number of men on layoff and transfer in these groups is approaching zero. 
Since the excess supply of labour at Angus seems to be approaching 
manageable proportions, it would seem wise for management and unions to 
use this developing opportunity, to make widespread changes in seniority 
groupings and rules, in apprenticeship programs for railroad work, and 
possibly in the structure of union representation at the plant. 


er The rates of turnover of labour in most of the employee groups 
have been decreasing over the period lL to jJ%o2. + The stetietice which 


follow show that, in general, the turnover rates for Angus personnel are 
declining (see Appendix 4, Part II). These statistics cover the period 
1953-1962, and the relationships which have been developed are linear 

even though certain cases might have been better described by curvi-linear 
functions. (This would have been true of the moulders.) However, the 
linear regressions give trend lines which provide sufficient grounds for 
believing that they are an important way of determining areas of scarcity 
before such scarcities actually occur. Moreover, they serve as pointers 
to the trends of turnover rates by occupation over time. 


An example of the way in which these equations may be relevant 
for predictive purposes can be illustrated by reference to carmen. This 
group has had a turnover rate which has the trend line described by the 
equation Yy = 106.00 - 6.38 X. (See Appendix 5, Part II). 
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Regarding 106.00 as the turnover rate value in December,.1952, 
the trend line shows 106.00 - (9 X 6.38) = 57.42 as the turnover rate for 


1961. Extrapolating this trend line, the year can be arrived at where 
the turnover rate would reach a rate that was made up only of normal 
wastage (around 7 per cent per year) and its necessary replacement 
hirings.3/ The trend line shows that this rate (around 14 per cent) will 
be attained in 1968 to 1969; of course, this does not mean that many of 
the carmen on layoff at present will not find temporary jobs at Angus 
until then; seasonal variations in employment may result in temporary 
scarcities of carmen before that time. However, the trend line suggests 
that, with the given wastage rates and turnover rates, employment of car- 
men at Angus will become stable by 1968 to 1969. The wastage rate will 
then be the sole source of carmen vacancies, and the carmen on layoff at 
that time can expect to be absorbed into permanent staff at a rate equal 
to the rate of wastage. 


Information of this kind is most significant and would clearly 
be helpful in indicating to railway employees the potential security of 
their jobs and in providing guidance to those concerned with retraining 
as to whether the probability of re-absorption of laid-off workers in 
their own trades lessons or intensifies the need for retraining. 


Calculations of turnover trends and wastage rates show that 
approximate stabilization in manpower totals has occurred or will occur 
in other occupations at Angus as follows (See Appendix 4, Part II): 


Sheet—metal workers 1966-67 
Electricians 1960-61 
Pipefitters 1961-62 
Painters 1962 
Helpers 1964-65 
Labourers 1962 


In interpreting this forecast, it can be said, for example, that, 
in the case of sheet-metal workers, the approximate year in which the 
turnover rate will be composed only of the wastage rate plus replacements 
will be 1966-1967. However, it is not known whether these workers will 
become scarce before this time, i.e., whether their numbers on ROS from 
Angus will reach zero before this time. But it is implied that, if in 
1966-1967, sheet-metal workers still remain on ROS, they will be re- 
absorbed on a permanent basis at a rate equal to the wastage rate from 
that time onwards. The other occupations can be analyzed similarly with 
respect to their predicted stabilization years. 


6. The rates of turnover between the different occupational groups 
employed at Angus show a high degree of inter-correlation. This emphasizes 


that the main factors influencing the turnover rates are factors internal 
to the workshop. 


3/ The normal wastage rate is taken here to mean employee departures 
from the Angus roll because of resignation, retirement, death and 


dismissal. 


L/ The average wastage calculated for the years 1957 to 1962 is shown 
in Appendix 4, Part II together with the predicted year when turnover 
rate attains equality with the wastage rate multiplied by two. For 
some occupations the standard error of the regression coefficient 
is as great as or greater than the regression coefficient, so that 
predictions in these cases would not be meaningful. 
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In view of the limited number of observations (9 for each 
occupation) that were available for computation purposes, the occupations 
were divided into three groups for the purpose of computing a multiple 
correlation coefficient to assess their inter-correlation. The derived 
coefficients were as follows: 


0.8943 (machinists, blacksmiths, boilermakers, sheet-metal 
workers, electricians, carmen) 


0.9501 (moulders, painters, upholsterers, seamstresses, 
pipefitters, helpers, labourers) 


0.6735 (apprentices, boys, clerks, foremen, miscellaneous). 


The lower coefficient in respect of the more varied third group 
is to be expected in view of the different policies and motivations in 
this group. 


The high correlation for turnover rates among the 13 occupations 
and skill levels included in the first two groups is significant. It 
means that, in the absence of contrary evidence, the conclusion ‘could be 
drawn that the turnover rates for Angus employees are not significantly 
determined by external factors. Such external factors would be expected 
to affect different occupations differently. That is to say, if the 
turnover rates inside Angus were significantly influenced by the tpush and 
pullt of labour market pressures outside Angus (i.e., in the Greater 
Montreal area), only a low degree of inter-correlation would be revealed 
between the turnover rates of the various occupations employed at Angus. 


Of course, this statement must be qualified by noting once more 
the preponderance of restarts in total accessions and layoffs in total 
separations. Since these two items play such an important role in the 
turnover of all non-office and supervisory grades, the high inter- 
correlation which the statistics actually show is not unexpected. Another 
intuitive reason for expecting to find a high degree of inter-correlation 
is that, since the reductions in staff have tended to increase the average 
age of remaining employees, it would also be feasible to expect death and 
retirement rates to increase and resignation rates to decrease for all 
occupational groups. This has been the case as will be shown later on. 


If the rate of layoffs, deaths and retirements are excluded, it 
will be seen that the rate of resignations also moves sympathetically with 
internal turnover rates. The figures in Appendix 6, Part II, show an 
unmistakable downward trend in the rate of resignations (total resignations 
in a year by occupation/average number employed in that year by occupation) 
comparable with the downward trend in the turnover rate. 


What this seems to suggest, as a general conclusion, is that the 
main factor in determining voluntary resignations from the workshop has 


oy It may be pointed out that this trend is not subject to the criticism 
which might be made of using as evidence for the conclusion a correla- 
tion between numbers of laid-off workers in a year and the resignations 
in that year. Some correlation would be expected between these figures 
because of the influence on both variables of the decline in total 
employment. This is not a valid criticism of the trend in resignation 
PAGES . 
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been the degree of job security the plant has been able to Se rather 
than the pull of labour market forces outside the workshop. 0/ 


Two qualifications need to be made. First, one would expect the 
resignation rate to fall as the average age of employees rises. Second, 
and more important, the resignation rate trend for certain occupations 
does not correspond to that of the broader skill group. This is partic-— 
ularly true for electricians. From 1953-1961, the resignation rate for 
this group has taken the form shown in Table 31 and Chart 2. The turnover 
rates for electricians are shown in Chart 1, 


Table 31 


Resignation Rate as a Percentage Figure: Electricians 


ae 7a 
50 


Per Cent 


he Resignation rates tend to be lower and more stable the greater 
the level of skill. During the period 1953-1961, the average rates of 


resignation for the broad groups employed at Angus were as listed in 
Table 32. 


Table 32 


Percentage Rate of Resignation Average 1953-1961 


Skill Group Per Cent 
CRO RC Ce. Gee Gh sn ete soe e ko ck sae ne ceeess 6s eh 5.6 8 Iny 
BS St OCs cata grail Hohn sseuers Sc@egtvee bie ool ae stair ioe wiglane PRS 
PITS CL AUILGC ereie gun algal ences oxen Misecdo 4 aisiao ons dsc cbabsasiehaet oncitianns Lok 


These figures exaggerate, to some extent, the differential in 
the resignation rates between the skill groups. It is possible that the 
average age of employees varies directly with skill, and it is fairly 


6/ This conclusion would have to be modified if it were true that over 
the period 1953-1962 the Greater Montreal area had been experiencing 
an upward trend in general unemployment rates, that is, that the excess 
supply of labour had been growing. Such a trend would reduce the 
secular pull of outside forces and, consequently, the encouragement 
inside Angus to resign voluntarily so as to take another job. 
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Chart 1 
TURNOVER RATE: ELECTRICIANS 


1953-1961 
Rate Per Cent Rate Per Cent 
100 100 
80 80 
60 60 
40 40 
20 20 
0 0 
1953 1955 1960 


(Data drawn from Appendix 4) 


Chart 2 


RESIGNATION RATE: ELECTRICIANS 


1953-1961 
Rate Per Cent Rate Per Cent 


NOTE: Charts 1 and 2 show a possible sympathetic relationship between the 
two rates. But there does appear to be an element of dependence 
in the resignation rate which makes it seemingly not subject to 
the ‘current security’ or 'trising average age level’ factors. Of 
course, since the figures involved in the resignation rate are 
small, it would be reasonable to expect the percentage movements 
to be exaggerated. However, the point seems to be worthy of 
mention in view of the apparently lesser response of electricians 
to internal workshop pressures, and their correspondingly greater 
response to the external labour market pressures. 
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certain that average length of service increases as the skill level 
considered increases. Both these factors have the effect of reducing 
resignation rates as the skill level considered rises. 


The data are deficient in that the statistics relevant to 
establishing differentials in average age and average length of service 
for the different employee groups are not available. Assuming that average 
length of service also varies directly with skill level, three propositions 
might be stated: 


Ls the higher the level of skill, the lower the resignation 
rate tends to be; 


ee the higher the average age, the lower the resignation 
rate tends to be; 


Sis the higher the average length of service in the workshop, 
the lower the resignation rate tends to be. 


Now, there seems to be no way in which to show a true relation- 
ship between the level of skill and the degree of mobility of labour-— 
equating for this purpose mobility with resignation rates. The greater 
the degree of skill a person has, the greater would tend to be the 
alternative sources of available employment and the greater the possibility 
of movement ./ Similarly, the preponderance of workers who "can't land a 
job" would tend to be in the unskilled group. Thus the importance of 
holding on to a job once acquired would be greater. The figures seem to 
indicate that, in general, skilled workers are more willing and anxious to 
hold on to their jobs than unskilled workers, or are given a greater 
incentive by management to do so. 


The relative effects of these forces would require a more 
detailed study than is possible with the data available in this case. 
However, there is some justification for the belief that at Angus the 
response of skilled workers to a change in the pattern of economic 
security is less than the response of the unskilled workers, but it seems 
to be the minimum proposition that can be made. 


8. Concerning rates of retirement, two different propositions may 
be made from the Angus figures over the period 1953 to 1961. 


1) Rates of retirement for the skilled and semi-skilled groups 
have increased over the period. 


2) Rates of retirement tend to be higher for those whose levels 
of skill are higher. 


In viewing the fact that retirement rates for skilled and semi- 
skilled groups have increased over the period, it might be said that this 
would be an expected result of rising average age of staff in consequence 
of staff reductions. This is probably true. However, it is then 
surprising to find that the rate of retirement for unskilled workers has 


U/ This would seem to be untrue in the case of highly specialized skills 
which, in addition, are capable of being executed only in particular 
industries, e.g., railway firemen and engineers. However, it does not 
nullify the general proposition that people with higher skills also 
tend to have higher degrees of intelligence, ambition, determination, 
foresight, which are the basic requirements for mobility in our economy. 
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not increased, despite a reduction in their employment level to 50 per cent 
of their 1952 level. It is doubtful that this seriously undermines the 
justification for making the first proposition depend upon the increasing 
average age of the skilled groups. At least three reasons may be adduced 
to give a partial explanation of the fact that rates of retirement of the 
unskilled group have not risen over the period. 


First, tthe rate of retirement for a particular group 1s dever= 
mined by a number of factors, many of which will have affected the age 
composition of the group in the years prior to the period under review. 
Thus, an accurate analysis would require more observations than we have 
at our disposal. 


Second, the lesser degree of attachment of unskilled labour to 
Angus during periods of employment instability means that the age 
composition of the group is more random in character. This would mean that 
a greater degree of randomness would be present in the retirement rate 
over time. 


Third, the seniority list for labourers at Angus is broken into 
two independent sections--one for car labourers, and another for locomotive 
labourers. While this does not mean that the movements in labour-age 
composition in the two groups have nullified one another, it does mean 
that the impact of employment reduction on the age composition of the 
group is, as a whole, much less than would be suggested by the consolidated 
list reduction of 50 per cent. 


Once again it would appear that there is some doubt about the 
adequacy of these explanations for seeming contradictions. But in view 
of the limitations of the data, educated and reasonable guesses seem to 
be the only practical approach. 


ae The reduction in staff at Angus Workshops. Staff reduction has 
been of such size that the layoffs and restarts included in the turnover 


rates have not been confined only to particular employees engaged to meet 
seasonal and cyclical maintenance requirements, but have also been 
experienced by some of the long-service Angus employees. 


In devoting a separate short section to the composition of 
laid-off personnel, it is not proposed to show.in detail the lengths of 
service of Angus personnel who have experienced layoff in the period under 
review. To do so would require much more information than has been 
collected and the examination of a very large number of record cards, even 
if only a sample were studies. 


An idea of the process of instability and contraction may be 
gained from the statistical picture of the boilermakers't trade at Angus 
over the years 1953 to 1961 (see Appendix 8, Part II). It is not intended 
that this description should be regarded as completely representative of 
all trades. Moulders and upholsterers have undoubtedly been more deeply 
affected; the figures for machinists would probably be similar in 
proportion to those of boilermakers, pipefitters, blacksmiths and 
electricians have been less affected in terms of the layoff of long- 
service employees. 


In general, Appendix 8, Part II is self-explanatory, but it 


might be helpful if the following two points of interest and qualification 
were noted: 
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Za) The inclusion of 63 boilermakers who were employed at Angus in 
January 1953 but who experienced no layoff before leaving Angus 
for a tnon-layoff't reason should not be regarded as distorting 
the picture unduly. Assuming a constant tnon-layoff! quit rate 
over the period, this figure is halved and the percentage of 
1953 employees who experienced no layoff would be roughly 
50 per cent. If rough weighting techniques are used, it can 
be said that, over the period 1953-1963, one half of the boiler- 
makers who were employed at Angus in January 1953 experienced a 
total layoff period of 54 months at one time or another. 
Admittedly, there is no measuring rod to establish an index of 
layoff incidence. But it would probably not be too conservative 
to regard this as having been a serious layoff situation amongst 
these tradesmen. 


b) Of the boilermakers hired since January 1953, little need be 
said except to note that temporary transfer to outside points 
(Glen Yard, St. Luc or Farnham) explains the seeming anomaly in 
the continuous employment of some of these junior men. Under 
current seniority rules men displaced at Angus on seniority may 
crndmjobsrat ore hues t These tjobs”wouldtber filled by the junior 
men from Angus, who must be the first to leave Angus. However, 
these men accumulate seniority at the outside points and, under 
existing rules, cannot be displaced by the more senior Angus men 
if and when the latter are laid off. 


In any examination of the distribution of economic gains and 
losses under conditions of technological change, it is clear that a 
quantitative estimate (such as the layoff period experienced by different 
groups) would be invaluable. It is not suggested here that the layoff 
experienced by the boilermakers who were employed at Angus in 1953 is 
completely accurate; nor is it suggested that the same period of layoff 
would be true for other groups. In addition, a qualification would be 
necessary to the effect that at least some of the Angus layoffs result 
tromcecresseeuir the absolute volume of services rendered Go the public, 
especially in the passenger carrying sector. Also, the extent to which 
changes in the relative prices of capital and labour may be a factor in 
the history of Angus employment over the period under review is not known. 
If the last mentioned factor is significant, then the distribution of 
gains and losses (between the public who gain and the labour element which 
loses) is less clear. What this factor assumes is that the unemployed 
labour element which loses does so in favour of the employed labour (in 
the form of higher wages, etc.). 


However, the report is not concerned with this issue, but rather 
to show the pervasiveness of layoffs at Angus over the period. The only 
trade for which it has been practicable to derive quantitative estimates 
of the layoff incidence has been that of the boilermakers, but the figure 
would be comparable for several other trades, helpers’ groups and the 
labourers' groups. 


This generalization is partly borne out by a statistical analysis 
made by the CPR authorities of Angus employees who were on layoff on 
December 1, 1962. Some of the most affected groups are shown to have 
layoff characteristics regarding length of service as shown in Table 33. 
This Table shows that on December 1, 1962, the employees then on layoff 
from Angus included men of very long service. In the case of carmen, the 
modal length of service of laid-off employees is seen to be 11 years-—-that 
is, the employees in the modal group had been taken into that seniority 
group in 1952. Of the 143 employees in this group, a further breakdown 
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shows 67 were employees who, on December 1, 1962, had been laid off for 
less than a year. The total layoff figure included some persons taken 
on in the early 1950's but who had worked only one year or less before 
being laid off; some had accumulated 10 years of seniority before being 
laid eff in 1962. 


One anomaly which may be noted in the figures is that some 
persons with low seniority had been on layoff in December 1962 less than 
others of high seniority. This is not due to any relaxation of recall 
seniority but to the fact that, if a worker is on layoff but has a job, 
he may forego recall without losing his seniority unless he can be 
guaranteed employment for 90 days from the date of recall. In practice, 
this has been interpreted by management to mean that a person may forego 
a recall without losing his seniority if he expresses a desire not to 
return at that particular time. However, such an employee may be forced 
to respond if the company has none of this trade group on layoff or . 
transfer or if the employee persists in the continuation of his layoff at 
the cost of inconvenience to the company. 


This raises an important issue concerning the experience of the 
Angus employees on layoff. Information concerning this is extremely 
limited. The layoff experience of boilermakers who were laid off since 
1953 but who are now employed (August 1963) will be discussed later in 
this report. At this stage, it may be said that only where the job recall 
was felt to be of a temporary nature (even if for longer than the three 
months stipulated in their contract, relative to the foreseeable duration 
of the job then held) did workers tend to turn down recall. For tradesmen, 
the importance of returning to the workshop to protect pension and 
seniority rights has been an important consideration in determining an 
employee's desire to return on recall. 


It is not suggested that all the anomalies in the seniority 
structure of laid-off workers are due to the relative instability of Angus 
employment over the period under review, but it certainly goes part of 
the way towards an explanation. 


The statistical documentation seems to point to a new position 
of employment equilibrium at Angus. This would seem to be evident from 
the downward trends of the turnover rates, the tendency for restarts from 
ROS to be a falling percentage of total accessions and layoffs of total 
separations, and the development of scarcities in several occupational 
groups. The arrival at this new equilibrium seems to be basic to changes 
in apprenticeship programs to the development of retraining schemes to 
facilitate more widespread intra-plant mobility and to the reorganization 
of seniority lines. If this is the case, sensible discussion may now be 
possible regarding arrangements to provide for greater plant employment 
security and mobility. 


A word may be in place here on the subject of seniority lists. 
They have their. rationale in motives that are certainly not only economic. 
The delineation of union jurisdiction, the rationing of job opportunities 
through the setting of rules for inclusion on the list, and the control 
over craft standards are clearly partly economic and partly political. 
Moreover, the importance in the minds of workers and union leaders of 
particular reasons for seniority groupings will change according to the 
way in which employment is changing. Thus, although economic reasoning 
in any discussion of seniority lists is very important the reality of 
the situation is that other considerations must also be taken into account. 
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Recommendations for change in seniority list arrangements will, 
of course, depend on what the objectives are in changing them. If the 
objective is to protect the long-service worker, then the seniority lists 
should be widened. If it is to provide the worker with an employment unit 
whose complement is independent of employment movements elsewhere and the 
boundaries of which are known to the worker, then presumably the narrower 
the list is the more effective it will be. From the point of view of the 
economist, however, and in the conditions discussed above, which have 
created and still are creating pressures for contraction of staff at 
Angus, the wider the seniority lists, the greater will be the tendency 
for unemployment to be spread more thinly and evenly over a wider group 
of employees. From comments heard at Angus from management, union 
officials and workers, it may be concluded that there was concern over 
the intensity of the incidence of unemployment in particular groups. It 
would, therefore, seem reasonable to suppose that discussion could only 
serve to improve the current seniority list arrangements. 


Intra—Plant Labour Mobility 


In this section, it is proposed to examine the movement of 
labour inside Angus, i.e., intra-plant labour mobility between seniority 
lists from 1948 on. 


First, the rules governing intra-plant transfer, the seniority 
lists in the plant and the conditions under which movement between lists 
occur, are described. The section goes on to analyze the way in which the 
two conclusions listed below are arrived at and emphasizes their impli- 
cations as discussion points for intra-plant employment policy: 


he The amount of temporary transfers which has been possible as 
an offset to layoffs in the different seniority groups has 
been negligible. 


oe To the extent that temporary transfers have taken place at 
Angus, they have consisted mainly of promotions on a temporary 
basis as helpers to journeymen in their own craft. 


The separate seniority lists in operation at Angus at the present 
time are as follows: 


Classification Classification 
Machinists Bricklayers (B & B Dept.) 
Helpers Machinists Sectionmen 
Platers Electricians 
Buffers Cranemen 
Oxidizers Helper Electricians 
Boilermakers Truck Operators 
Helper Boilermakers Pipefitters 
Blacksmiths Helper Pipefitters 
Welders (Blacksmith) Sheet-Metal Workers 
Helper Blacksmiths Helpers Sheet—Metal 
Patternmakers Carmen 
Moulders (Wheel) Helper Carmen 
Bricklayers (Moulder) Painters 
Helpers (Moulder Wheel) Welders 
Moulders (Grey Iron) Upholsterers 
Coremakers Seamstresses 
Helper Moulders (Grey Iron) Dyers 
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Classification Classification 


L/H Firemen (Power House) Glass Bevellers 

Oilers Wood Machinists 
Firemen (Power House) Beltmen 

Coal Passers (Power House) Labourers (Locomotive) 
Carpenters (B & B Dept.) Labourers (Car) 
Painters (B & B Dept.) Charwomen 

Rough Carpenters (B & B Dept.) Clerks 


In order to give some background to the conclusions on intra- 
plant mobility which shall be discussed later, it is necessary to briefly 
outline the conditions of permanent and temporary transfer between 
seniority, tisus. 


An employee is said to be tworking out of craftt when he is 
employed: on, a job, which falls.in the. jurisdiction_of .a craft.or group 
which has a separate seniority list. Normally, a person will not be 
employed out of his craft if there are laid-off members in the craft in 
which he is employed. 


If there is a demand for workers in one craft (or seniority 
group) this demand will be filled by: 


a) Recall by management or application for return to that craft 
by men from that craft working temporarily in another craft-—- 
in general, these men will be senior to men on layoff. 


b) Recall of men from layoff who are on the seniority list for 
the craft which is in demand. 


c) New hires. ‘ 


d) Upgrading of men on a temporary basis into this craft from 
Thelperst, 


e) Transferring of men on a temporary basis from other crafts 
(or groups) where demand for labour has declined. 


The sequence suggested by the above ranking of policies c), d) and e) is 
not necessarily true in practice. However, policies a) and b) are 
sequential in practice. 


The transfers between seniority lists which arise in consequence 
of these policies are temporary. They may become permanent if the trans-— 
ferred person opts to transfer to the seniority list of the craft in which 
he is now a temporary employee and if his time and efficiency requirements 
have been satisfied. Should he opt for permanent transfer, he loses his 
seniority in his previous list from the date of the transfer. He is, 
therefore, junior in the new craft to all earlier entrants, and also to 
apprentices who complete their time and are promoted to journeymen for two 
years hence. 


8/ The policy is to recall men to their own craft whenever a differential 
exists between the temporary and permanent job pay rates. Where the 
temporary job rate is less, the men exercise this right; where the 
temporary job rate is more, management exercises it. 
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There is no rigid rule governing this sequence of c), d) and e). 
If the seniority list of a particular craft is exhausted, and there are 
helpers in that craft who are on layoff, then generally senior helpers 
will be temporarily promoted and junior helpers recalled to helpers' 
vacancies. 


Given the greater degree of interchangeability of helpers! jobs, 
management may fill the helpers’ vacancies so caused with laid-off helpers 
from some other craft. Here the governing considerations are length of 
service and a reasonable closeness of job and employee capacity to perform 
Le. 


This general principle of providing as great a degree as possible 
of priority according to length of service is accepted by management. 
Unions are not normally involved in this process. 


The policy embodied in point e) relating to transfers happens 
frequently between helperst grades, but rarely between skilled trades or 
between skilled tradesmen and helper jobs in other crafts. This infre- 
quency stems from the much smaller degree of interchangeability between 
crafts and the psychological resentment of craftsmen to working as helpers 
in crafts other than their own, or as labourers. 


If an excess demand occurs in a particular craft, it is very 
unlikely that other craftsmen on layoff will be recalled to work as 
temporary workers in the scarce craft. If the helpers't list in the scarce 
crafts is exhausted, it is unlikely that journeymen will be transferred 
from other crafts to the one which there is an excess demand. Normally, 
the new hires will be made from lists of such journeymen on layoff in 
Montreal. It is very unusual for a union to be unable to meet an excess 
demand at the workshop resulting from a scarcity of journeymen and the 
helpers in that craft at the workshop. 


Analysis of Permanent Transfers 


The wage agreement negotiated between the Railway Association 
of Canada and Division No. 4, Railway Employeest Department, AFL-CIO, 
governing Rates of Pay and Rules of Service for Locomotive and Car Depart- 
ments, contains the following rule: 


"In the event of not being able to employ Carmen with five 
years’ experience and the regular apprentice schedule not 
providing men enough to do the work, the force may be increased 
in the following manner: 


"Regular apprentices who have served three years may be 
promoted to Mechanics at point employed and will be paid the 
minimum rate for Carmen, seniority to govern. 


"Helpers who have had five or more years’ experience at 
point employed may be promoted to Mechanics, they to receive 
the minimum rate for Carmen and be given an opportunity to 
learn the trade, seniority to govern. 


"Helpers who are promoted to Mechanic's position and who 


remain as Mechanics exceeding a period of 90 days, shall lose 
their seniority as Helpers from the date of their promotion. 


cy Wage Agreement No. 15. Reprinted as amended April 1, 1959, Rule 164, 
pp. 57-8. 


re 


"The duly authorized committee in each shop covered by this 
Agreement will be consulted and mutual understanding arrived at 
in promoting Helpers in such cases. The ratio of Helpers to be 
promoted, to the number of Mechanics in any one shop, shall not 
exceed twenty per cent. 


"The General Chairman on each railway affected shall be 
furnished with a complete record of the men promoted. 


"When a reduction is made in force of Mechanics, promoted 
Helpers with less than 90 days! seniority as Mechanics, and 
advanced apprentices, shall be set back in accordance with their 
seniority. No Mechanics to be laid off until all such promoted 
Helpers and advanced apprentices have been set back." 


A further rule provides that: 


"Apprentices shall be credited with two years! seniority, 
as Mechanics upon the completion of their apprenticeship. "LO 


The effect of these two rules is such that, in the case of all 
the Angus crafts (except sheet-metal work), opportunities may become 
available for helpers to secure permanent promotion to journeymen 
positions, and for management to avail itself of qualified helperst labour 
when a scarcity of journeymen in a particular craft occurs. Second, since 
the helpers who are temporarily promoted and who qualify for permanent 
transfer tend to be the most senior men in their seniority group, the 
decision to transfer is a major one. For 90 days from the time of their 
decision, they are protected by the reversion clause, but beyond that they 
are junior to all the journeymen in their new list, and junior to all 
apprentices who complete their studies over the two-year period extending 
forward from their date of transfer. Conversely, the decision not to 
transfer into the journeymen's seniority group is also important. If the 
helper decides, not to transfer when called upon to declare his choice, he 
will then be demoted to work in his own seniority group and will forfeit 
future opportunities for temporary promotion. 


Four factors are clearly relevant to the decision to transfer. 
The first is the amount of seniority given up in the transfer from the 
helper grade. The second is the degree of security which the employee 
believes he will have in the list into which he transfers. These factors 
are important and differ in type in that the first is a known quantity, 
whereas the second can be quantified only in terms of probability and a 
wide variation might exist in the probability estimate of any two different 
persons. The third is the 'security-consciousness' of the individual 
which would vary with his personality type and his financial commitments 
and responsibilities. The fourth is the pay differential between the helper 
grade to which he would commit himself by a decision not to transfer and 
the journeyman grade to which he would commit himself by a decision to 
transfer. 


Some estimate of the extent of the permanent transfer process 
may be gained from Table 34, which classified the skilled grades in 
January 1963 according to the total number of journeymen working permanently 
in each grade and the number of promotees contained in that total. A 
further class is listed which gives the number of the promotees who had 
transferred permanently since January 1, 1948. 
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Table 3h 


Promotees in Employee Seniority Groups, Jan. 1, 1963, and 
Number of Promotees to Each Group Since Jan. 1, 1948 


&, 
No... Of 
INO 6 O4. Promotees 
No. of Men Promotees Transferred 
in the Group in the since 
Crafts Jats. bee 7oo Group Jan. 1, 1948 
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Boitermakers mel Tee. 8 
Back sims Ms ee wie eels ate 
Welders (Blacksmith)........ 
Pacbernmakers Wave eh leleve tele 
Moul@érs? (Wheel) i Sek eee 
Bricklayers (Moulder)....... 
Moulders (Grey Iron)........ 
CORMAN EIS... suis etelt efereucleis tele’ 
Carpenters (B & B Dept.).... 
Painters (BiB Depen)ai. 6% 
Bricklayers (B & B Dept.)... 
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*MtPromotee" is defined here as a man who has transferred to a journeyman's 
seniority list from a journeyman and helper list in that trade. 


It would be interesting to attempt to explain how individuals 
make this decision to transfer between seniority lists. However, the 
data for this type of study have not been collected. Here, it is possible 
only to set out the figures without going any significant way towards 
explaining them. 


A detailed breakdown of the 125 helper carmen who have opted to 
transfer to the carmen list since January 1, 1948 is found in Table 35. 


The breakdown shows that, of those who do accept permanent 


transfer, the great preponderance consists of employees who do not 
surrender long service in their former list. It is interesting to note 
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that, in each listed transfer year, some long-service men decided to 
"take a chance’ on holding their positions on the journeyman list. A 
breakdown of the painter transferees shows the same fact. Between 1948 
and 1952, 22 painters! helpers decided to transfer; 20 had fewer than 8 
years’ service as helpers, two had over 25 years. Both of the latter are 
now laid off, but they would not have been laid off if they had not made 
this decision to transfer. 


Table? 35 


Year of Transfer and Length of Seniority Surrendered on Transfer 


Total 
Trans-— 
Year ferees Years of Service Surrendered 

1948. ee 
99. ee 
ee a 
eorhe sts 
1952-57 


Of the recorded 208 transfers since January 1948, (See Table 3h, 
Col 3) only two have been more recent than January 1958. This is not in 
itself a conclusive indication of the weekness of the future security 
facbor in the decision to transfer, but is related rather to the fact that, 
in periods when most of the groups have had members on layoff, there were 
no persons who were given an opportunity to decide. Of course, these two 
forces tend to operate together. 


However, it may be significant to note that the initiative to 
decide on transfer usually comes from management. This is borne out to 
some extent by the fact that at present eight electricians't helpers and 
14 pipefitterst helpers are working as temporary journeymen. Since it is 
known that scarcities have developed in these Angus trades, it should be 
interesting to note whether these men would continue as helpers if manage- 
ment were to start replacing journeymen, separated from Angus for wastage 
reasons, through hiring new men rather than promoting helpers. , At some 
stage it is obvious that the helpers would want to transfer. LL/ 


L/ This paragraph should be qualified. It is not known how stringently 
the rule is enforced that the total number of journeymen may not be 
composed of more than a stated percentage of promoted helpers. If the 
20 per cent rule applies, then it can be seen to be exceeded in the 
case of pipefitters but not exhausted in the case of electricians. 
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Analysis of Temporary Transfers 


The amount of temporary transfers which has been possible as an 
offset the layoffs in the different seniority groups has been negligible. 
The fact that any policy of transfers to reduce layoff would not have been 
practicable as a general policy over the period under review is due to the 
fact that in almost all groups there have been excess supplies of labour. 


To the extent that temporary transfers have taken place at 
Angus, they have consisted mainly of promotions on a temporary basis of 
helpers to journeymen in their own crafts. No comparative statistical 
evidence is available to substantiate this proposition, but in examining 
the records of the men who in August 1963 were tworking out of their own 
craft', the following breakdown may be seen. 


Between July and August, 1963, 95 employees at Angus were 
recorded as working out of their own craft. The nature of the temporary 
transfers to which they were subject is described in Table 36, which 
emphasizes several points of interest regarding intra-plant mobility. 


If the 22 labourers (locomotive) are excluded, the proportion 
of temporary vertical promotions in the total number working out of craft 
is 40 per cent. 


Table 36 


Employees at Angus Workshops Working Out of Their 
Own Craft - July and August, 1963 


Direction of Transfer 


Hori- 
Seniority Group 


Helper, Machinist si. eae cia s “ 1, al 

Helper Boilermakers........ s ei 
Helper Blacksmiths......ee. 1 

Moulders (Wheel Foundry)... 8 
Bricklayers (Wheel Foundry) ui 
HGQper MOULGCTS, os sciac eae es a Ys" 
Moulders (G.I. Foundry).... a 

Helper, BLectr hc anc ss, «0.0m 8 

Helper Sheet Metal...... La ii 
Helper, Papel itberde eo: asl = aver 1h 

COTIMGI Daas ile fe oceabere pile auaiishaintie: & 

HeELDer: CEPMO wot osece eterna le teecs a < 
Lanourerss (LOO) earls «ese kis pe 

Labourers Cardin srs etre nee 3 


Since the promoted employees are the seniors in the helper group, it is 
clear that a large part of the helper group is qualified by experience to 
do the work of the craft it helps. Moreover, since they are not required 
to display full capability over all the jobs falling within the juris- 
diction of the journeymants trade, the amount of training that is required 
to perform the designated tasks is minimal. 


BSD, 
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If the 22 labourers (locomotive) are excluded, the proportion 
of temporary horizontal transfers of helpers in the total working out of 
craft is 36 per cent. This figure shows the high degree of interchange- 
ability of helpers between the different crafts which they help. However, 
the fact that their numbers have been reduced in proportion--in comparison 
with the other groups--shows that this interchangeability has provided 
little protection against the layoff pressure within the helper groups. 
The only reason that can be adduced to explain this non-effectiveness of 
interchangeability is the ubiquity of the layoff numbers in each seniority 


group. 


The fact that none of the employees among those working out of 
their craft went into jobs which were vertically downwards in the pro- 
motion line from those in which they held permanent seniority illustrates 
the job-protectiveness of the seniority arrangements. It tends to show 
also that the journeymen and helper groups tend to move very significantly 
together. Were this not so, it is certain that there would be instances 
of temporary demotion to fill vacancies in helper groups. 


In Table 36 the existence of 12 men who were employed in jobs 
diagonally downward from their permanent list does not significantly reduce 
the accuracy of this statement on the protectiveness of the seniority 
arrangements. It will be seen that 9 of the 12 were moulders. By agree- 
ment between management and unions, the policy relating to moulders was 
modified to provide for acceptance of moulders in any helper grade where 
vacancies arose. The fact that their redundancy on the closing of the 
Wheel Foundry has coincided with scarcities at particular journeymen 
levels has allowed for the retention in employment of many of these very 
long-service employees. 


The fact that moulders have been absorbed in this way only by a 
special agreement serves to emphasize the self-protectiveness of the 
seniority arrangements of each group. However, it would appear probable 
that this practice will become possible on a wider scale as the number of 
seniority groups which have no redundant members grow. 


The complete absence of the skilled trades in the horizontal 
class of movement indicates an absence of shifts on a temporary basis 
between crafts. 


This. statement, on, the evidence of the’ statistics, only bears 
out the intuitive expectations mentioned earlier in this respect. The 
existence of considerable job differences between scarce and abundant 
crafts, the permanence of available labour in all crafts in the Greater 
Montreal area, and the greater capacity of an experienced helper to perform 
a journeymants work in that trade provide reasons for the absence of 
horizontal temporary transfer at the journeyman level .1é 


The movement of labourers (locomotive) diagonally upwards has 
been ignored here in establishing the significance of other movements, 
because these changes have largely been to higher-paid labourer categories. 


12, It would be misleading if this statement were to be interpreted as a 
statement that no horizontal transfer occurs at the skilled level over 
time. Angus records held many instances of employees who, several 
times in one craft, became redundant in that craft and were taken on 
as helpers in other crafts, and finally accumulated enough seniority 
and experience at that level to become permanent promotees in the new 
craft. However, their numbers are insignificant in the total intra- 
plant changes over the same period. 


117 


The promotion of labourers to coal passers (labourers, powerhouse 
seniority list) or to truck operators (truck operators seniority list) 
carries higher wage rates. 


There is now way of finding reasons for the lack of vertically 
upward mobility in the labourers’ group. Of course, if labourers were 
categorized as helpers are, some vertically upward promotions would be 
indicated in Table 36. Statistics are not available to show in percentage 
form how many of the journeymen and helpers at Angus started their careers 
as labourers. In any case, it would be difficult to arrive at a signifi- 
cant percentage figure in this respect, because the helper groups were 
still (August 1963) groups in which there was an excess supply of labour. 


While it would be interesting to find a measure of labourer 
upward mobility, we cannot attempt such a measure. All that can be done 
is to raise the question as to whether or not the generalizations of the 
labourers't concept has helped or hindered the intra-—plant mobility of 
labourers over time. 


Comparing the figures of 'men working out of their own craft* 
over the period 1960-1963 leads to the conclusion that the main determinant 
of temporary transfers is the scarcity in the craft to which men are trans-— 
ferred rather than the redundancy in their own craft. 


Here again, it is necessary to qualify the conclusion that the 
moulders and moulders' helpers do not conform to this general case. But 
they are an exception to the rule. 


Over the period from 1960 to mid-1963, scarcities developed 
among several trades. Vacancies arose from attrition and required 
decisions on the policy to be followed in filling them. The growth in 
the number of personnel in crafts other than their own reflects the 
management policy of filling such vacancies by temporary promotion, and 
machinistst helpers, boilermakers', and pipefitters' vacancies have been 
filled by upgrading of helpers. This shows that the main determinant of 
temporary transfers is scarcity in crafts (rather than excess supply in 
helper grades), a fact that can be accepted if it is borne in mind that 
the transfer rate has grown as the layoff rate has declined. 


The reasons for this have been that: 1) management preferred 
to use labour resources already employed at Angus or on the Angus roll 
rather than resort to drawing in fresh employees; 2) the seniority rulings 
and layoffs in almost all groups up to 1961-1962 made it impossible to 
adopt any effective policy of internal transfer to absorb redundant 
workers and 3) the helper grades are able to perform skilled work up to 
certain limits determined by the variability of the work requirements. 


It may be that the technological changes at Angus have reduced 
the variability of Angus work and simplified work processes, and is a 
reason for the seeming dilution of skill grades over the past three years. 
But the period is far too short to really justify this assumption. Also, 
it is now stated management policy that it is the helpers’! grades that are 
uneconomic to fill rather than the skilled grades. The emphasis at 
present is on the reduction in the ratio of helpers to journeymen, though 
the figures which have been examined are not indicative of this stated 
policy. As management states the case, helpers are uneconomic because of 
the narrow differential in rates of pay between helpers and skilled men, 
and the greater range of possible work which skilled men can be required 
to perform. That management might now choose not to employ helpers may 
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result not from changes in the character of the work at Angus, but from 
the reduction in the quantity of it. Up to the present time, however, 
the stated benefits from such a change in employment policy have not 
resulted im any concrete changes in the employment structure at Angus. 


Moreover, in relation to the conclusion stated above and from 
which this discussion has stemmed, the issue of proposed changes in the 
employment structure is not completely relevant. What would be relevant 
would be the way in which management would handle the process of elimi- 
nating the helper grades and building up the craftsmen force in their 
place. Extensive revisions in work rules will be necessary irrespective 
of the appointment policy adopted, and extensive amendments will be 
necessary in the determination of craft qualifications, union acceptance 
of non-apprentice personnel into journeymen ranks on the basis of 
experience and qualification to do the range of jobs at Angus, and wide 
possibilities for training of helpers will be open. Possibly the 
technological changes at Angus have opened up the way for widespread 
changes in the qualifications necessary to perform the work there. These 
changes might in turn go some way towards explaining the narrowing of 
differentials and the possibility which is now occurring for raising the 
helper groups to skilled categories at the lowered differential job wage 
rave: 
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Chapter 2 


Changes in the Skilled and Semi-skilled Composition of 
the Work Force in Maintenance of Equipment and their 


Implications for Employment Policy 


The quantitative data in this chapter relate to the composition 
of maintenance of equipment employment at Weston and Ogden Shops at 
Winnipeg and Calgary respectively. These shops were chosen because com— 
parable figures for earlier years were not available at Angus. It is 
hoped, however, that the changing ratios of skilled men and helpers will 
point to certain conclusions concerning the skill nature of maintenance 
work over time. 


Again, it is necessary to qualify the conclusions to be drawn. 
First, the figures are distorted to the extent that they relate to the 
number of men in each seniority list who are working. Figures more 
relevant to our purposes would be those of men employed in each craft, 
irrespective of the seniority list to which they are permanently attached 
at the time. Second, to the extent that management has followed a deliber- 
ate policy of protecting older and long-service employees (as has been the 
case with respect to moulders and, according to management, to boiler- 
makers), the change in skill composition is distorted. Third, as the 
numbers employed in the different groups diminish (as has been the case 
with most of the groups), the changes in the ratios become exaggerated. 
This is true also in any case where a group classification has no members. 
Fourth, it is’almost certain that the average skill of the semi-skilled 
group as a whole has increased over time because of the growing average 
length of service of the semi-skilled group as the number employed has 
fallen. This would tend to lead to a reduction over the period in the 
ratio of skilled to semi-skilled numbers of employees, because of the 
greater capacity of the latter to work with less supervision than where a 
larger part of their-numbers is inexperienced. 


The figures for skilled and semi-skilled men employed at Weston 
and Ogden Shops since 1949 are shown in Table 37. 


Bearing in mind the above-mentioned qualifications, the following 
points can be made from a study of the skilled, semi-skilled composition 
of maintenance work. 


i. The stability of the ratio at 1:1 in the case of blacksmiths 
and car repairers to helpers, and at 2:1 in the case of machinists to 
helpers, is very suggestive of a technical or institutional rule to 
provide for fixed proportions in their employment (See Chart 3). 


As The replacement of machinists by electricians in the employment 
structure of equipment shops following dieselization has resulted in an 
increase in the skill composition of maintenance employees. This should 
not be interpreted as a statement on the relative skill of machinists and 
electricians. It simply means that relatively less work of a semi-skilled 
nature appears to exist in the repair of diesels in comparison with the 
steam locomotives. 


Chart 4, showing the ratio of electricians to electricians! 
helpers, seems to suggest clearly that this is so. Moreover, the figures 
which appear in Table 37 (from which the charts are drawn) show the growth 
in numbers of electricians while the numbers of helpers have declined. The 
figures suggest that diesel maintenance requires that the employees 
engaged on it be qualified to perform the work involved independently. 
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Chart 3 


RATIOS OF BLACKSMITHS, CAR REPAIRERS AND MACHINISTS 
TO THEIR RESPECTIVE HELPERS 


Blacksmiths to Blacksmiths' Helpers 
Car Department 


Blacksmiths to Blacksmiths' Helpers 
Locomotive Department 


Car Repairers to Car Repairers' Helpers 
Car Department 


Machinists to Machinists' Helpers 
Locomotive Department 
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Chart 4 


RATIO OF ELECTRICIANS' TO ELECTRICIANS' HELPERS 


Locomotive Department 


a The ratios of pipefitters and sheet-metal workers to helpers 
in the Locomotive Departments at Weston and Ogden Shops have increased 
over the period.l/ Here again, unless management policy has begun to cut 
down the helper grades to increase the work variability potential of its 
employees, it would seem that the skill composition of locomotive main- 
tenance work has increased with dieselization (See Chart 5). 


ie Whatever may be the reason for the increasing ratio of skilled 
to semi-skilled men in the case of electricians and pipefitters, it would 
seem to be inadequate to explain the rise in the ratio of boilermakers to 
helpers in that craft. Management has declared that it has a policy of 
protecting older and long-service employees and that it has protected the 
boilermaker group on these grounds. This seems to be the only adequate 
explanation for the relative increase in their employment (See Chart 6). 


Ke The two instances of a reduction in the skill composition of 
the employment in a craft are those of painters in the (See Chart 7) 
Locomotive Department and of sheet-metal workers in the Car Department. 


In both cases, the charts and the figures show how the work done 
by these groups is becoming less skilled and more capable of being per- 
formed by semi-skilled employees. In the case of painters, the employment 
of helpers has been introduced while the number of painters has been 
declining. 


The fall in the ratio of sheet-metal workers to helpers is 
almost certainly traceable in part to the reduction in passenger traffic, 
to the advent of the stainless steel passenger car and to the development 
of electric air-conditioning and refrigeration, all of which have reduced 
skill content and the total work performed by this craft. 


y In the case of electricians and pipefitters, the ratio of skilled to 
semi-skilled employees has increased more than the figures suggest. 
At Angus, the largest part of total temporary promotions comprises 
upward movements in these crafts. We can assume this to be true of 
Weston and Ogden Shops also. 
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Chart 5 


RATIOS OF SHEET METAL WORKERS AND PIPEFITTERS 
TO THEIR RESPECTIVE HELPERS 


Sheet metal Workers to Sheet Metal Workers' Helpers 
Locomotive Department 


+ 


“st 


Pipefitters to Pipefitters' Helpers 
Locomotive Department 


Pipefitters to Pipefitters' Helpers 


Car Department 


4 
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Chart 6 


RATIO OF BOILERMAKERS' TO BOILERMAKERS' HELPERS 


Locomotive Department 


° 
SS 


ll cass eee 


Having seen the way in which these ratios of skilled men to 


helpers have varied over the period within the different craft groups, 
and between the groups, a question may now be posed regarding the possi- 
bility of managerial policy moving towards generally reducing the 
proportion of helpers in the different groups. 


cited: 


oa 


In favour of such a policy, the following arguments could be 


Given the narrowing wage differential, the change in the work 
potential of the semi-skilled in relation to the skilled 
employee has not been such as to equal the relative efficiency 
obtained by increasing the skilled component in the total 
quantity of labour employed. 


The growth of overhead and administrative expenses which tend 
to vary with the volume of labour employed favours a smaller 
labour force with a higher skill composition that can produce 
the same output as a larger labour force with a lower skill 
composition. 


The work content has changed so that now the greater part of 
it must be done by employees who can work independently of 
supervision, i.e., by qualified journeymen. 


Possibly, the demarcation between skilled tradesmen and helpers 
should be reconsidered and revised. By definition, a helper 
cannot work alone, and this applies as well to jobs where less 
than full qualifications are required. 


It could also be said that: 
The elimination of the helper grade would establish a major 
break between the labourer and the skilled grades. This would 


not accurately reflect the degrees of difference in the jobs 
that have to be performed by each category. 
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Chart 7 


RATIOS OF PAINTERS AND SHEET METAL WORKERS 
TO THEIR RESPECTIVE HELPERS 


Painters to Painters' Helpers 
Locomotive Department 


Car Department 
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oe In areas where traditional work patterns have kept ratios 
between skilled and semi-skilled workers constant despite 
considerable change in the work content, increased flex- 
ibility in the skill composition may prove a better method 
of adapting the work force than maintaining employee ratios. 
Such flexibility has already been shown to exist in many of 
the craft groups. 


Although unable, because of insufficient familiarity with 
management policy to make an authoritative statement on this issue, the 
use of flexibility as described above would appear to be worthwhile. 


This decision may already have been taken in certain areas in 
locomotive maintenance. work, in the newer occupations and in those 
occupations where small numbers are employed. It would account for the 
almost complete absence of helpers in the electricians't trade, boiler- 
makers’, pipefitterst and sheet-metal workers’ crafts. Intuitively, it 
would seem that the skill requirements for these trades are less in diesel 
maintenance than was the case in steam engine maintenance. The rising 
ratios suggest that this has been more than offset by the pressures 
favouring an increase in the skill content of the labour which is employed. 
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Chapter 3 


The Layoff Experience of Selected Angus 
Boilermakers, 1953-1963 


This chapter describes the experience of a particular group of 
Angus workers while on layoff. It was originally intended to make a far 
more searching and conclusive document which would analyze the experience 
of different craft groups, age groups, and groups of varying seniority 
lengths; however, time and lack of resources did not permit this. It may 
well be that the only really worthwhile conclusion to be derived from the 
very brief inquiry related below is that the study of technological or 
structural unemployment is far too wide a topic to allow any real 
conclusions to be drawn from the study of one small non-typical specialized 
group of workers. 


There is no doubt that a study of the Greater Montreal area as 
a labour market is needed. It is necessary to know how workers find jobs, 
how boys decide on the skills they will acquire, what are the character- 
istics of commitment to a skill, who are the long-term unemployed, who 
find jobs easily without significant change in wage rates, who are the 
adaptable and easily absorbed, what is the significance of plant seniority 
arrangements on the mobility of labour between firms, what is involved from 
the workers' viewpoint in changing jobs and how often do men change their 
employers and their job types, what are the hiring practices of employers, 
what is the role of the National Employment Service as a factor in the 
mobility of labour, what role does the union play. It is doubtful if any- 
one today could answer more than one or two of these questions. Yet, there 
are reasonably reliable answers to all of them if the necessary resources 
for research are made available. 


It might be asked why anyone should be concerned with such 
questions. The market solves all these questions, and solves them for the 
whole economy without using any statistical aggregation or averaging 
techniques. But there is another significant measurement beyond the con—- 
cern for finding answers or with the fact that there are answers, and that 
is the quality of the answers. Concern with the issue of technological 
and structural change and their effect on employment is also a measure of 
the concern with the answers that the market economy is constantly in 
process of establishing. 


These ccmments should be a sufficient indication of the limit- 
ations of the following study. It could have been expanded but only at 
the cost of limiting the study of the labour force adjustment process at 
Angus since 1948. 


The Interviewees 

The group of employees chosen for the survey consisted of 19 
boilermakers of varying ages, seniority lengths, marital and family status 
now employed at Angus who had experienced a layoff since January 1953. 
Boilermakers were chosen because they are a craft group which had 
unquestionably been affected by the technological changes at Angus since 
1948. Moreover, they formed a group which could be interviewed in the 
limited time that was available. 


The manageability of the group was accompanied, however, by a 
reduction in the conclusiveness of the study. In confining the study to 
currently employed boilermakers, contact was not made with the more mobile 
employees, those less committed to or less dependent on Angus for their 
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livelihood. These would not be in the group surveyed because they were 
working elsewhere, either at other CPR locations to which they had 
permanently transferred or with some other company. Over the period 
covered by the survey, 1O boilermakers resigned from Angus while working 
there ‘and 42 boilermakers in all (including 32 who resigned while on 
layoff) resigned and were removed from the Angus seniority lists. Members 
of this group appear more frequently at the lower end of the Angus 
seniority list, indicating that the less the seniority, for these or other 
associated reasons, the less the degree of attachment to Angus. 


There are four cases of Boilermakers with post-dJanuary 1953 
seniority (See Appendix 8, Part II) date who avoided layoff throughout 
the period. Two of these were able to secure transfers to St. Luc and 
Windsor Station. They were also able to accumulate seniority at these 
points and consequent job protection over other more senior Angus employees 
later transferred to these points. 


Omitting the experience of these employees from the survey 
results in a general exaggeration of immobility in the form of craft and 
plant attachment. The group interviewed tends to be older, have longer 
Angus service, and have more accumulated Angus seniority than a wider 
layoff survey would show. This means that their degree of success in 
finding a new permanent job in response to a given amount of effort would 
be less (the amount of effort and the intensity of the search for a new 
permanent job would tend to lessen both because of a smaller chance of 
success and a greater possibility of recall to Angus) than if those who 
were younger and whose chances of recall were less had been included. 


The 19 persons interviewed provided a total of 52 layoffs. A 
partial breakdown of this layoff is shown in Appendix 9, Part II. The 
employees are ranked according to seniority in Table 38. 


Table 38 


Boilermakers at Angus Workshops - Selected List in Order 
of Seniority - Layoffs 1953-1963 


Prelate br teoey Date of Seniority No. of 
Employees Year of Birth as Boilermaker Layoffs 


Xie Feb. 3, 1948 
X19 June 13, 1955 


X] April t2,” 1933 ie 
Xo OeG ste Lys 1 
X3 May 29, 1934 1 
X), sept. 25,.1934 2 
Xe FED. 2/5. 2700 2 
X% June 15, 1935 2 
x7 vie be Looy Z 
Xg Nowe. 1 ah oe 2, 
X9 DOC. ue. eas 3 
X10 June 14, 1940 3 
1 Sept. 12, 1940 mn 
X12 Oeste 7s bene 4 
X13 1g em EG, 3 
Xik DEG. eis 7HU 3 
X15 OO ed gb oi hh 
X16 April 13, 1944 4 
X17 Dec. 14, 1944 3 

3 

in 
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There is no need to elaborate on the clear relationship which 
the Table shows between age, seniority and the number of layoffs 
experienced by these workers. 


The Questionnaire 

The questions asked are set out in Appendix 10, Part II. It 
will be noted that some are questions of fact, and of a type that could 
be answered by a 'Yest or 'Not on the basis of actual experience. Some 
are hypothetical and postulate assumed situations. Given enough actual 
situations, hypothetical questions can also be made to have an actual 
basis, if only to establish consistency between the answers given; 
similarly, the posing of hypothetical questions of a different form can 
illustrate consistency or contradictoriness of answers in each hypothetical 
situation. 


Once again, however, many desirable analytic features had to be 
sacrificed on the grounds of insufficient time and resources. It is hoped, 
however, that the few conclusions which follow will help to increase the 
knowledge of the factors impinging upon the problem of labour mobility in 
economic change. 


In the analysis of layoff experiences, the layoff periods are 
divided into four categories. A period encompasses the time interval 
which lapses between the layoff of the junior man in the group and his 
return from layoff. This could be regarded as a precise definition which 
would lend accuracy to the periods, but it is not necessarily so. The 
senior men on layoff may take up jobs and opt not to accept a recall to 
Angus. This would constitute a recall to temporary work, but there may 
be no further layoff,, so,thate it is, in effect, a recall to permanent 
work. Thus, junior men may return from layoff while senior men are still 
on layoff, and the layoff period would be shorter than if these exceptions 
were to be taken into account. 


Appendix 9, Part II shows how the period division, which may be 
regarded as somewhat arbitrary, could be justified. Periods 1 and 2 can 
be set out clearly, whereas periods 3 and 4 overlap considerably, suggest- 
ing that several short periods would better describe the layoff process. 
Between October 1957 and June 1963 (the interval described by Periods 3 
and 4), some men were on layoff on three separate occasions, while the 
junior men were on layoff over the whole period. However, to secure two 
full periods it is proposed to use the data of layoff experiences in 
Period 1, and to omit certain of the overlapping cases in Period 4. This 
gives two cycles, which appear to be clearly demarcated. 


Analysis of Period 1.--Fifteen men were laid off in the cycle 
which appears to have started in mid-April 1954 and ended in end—May 1955. 
The longest layoff period was just over 13 months, the shortest just over 
four months. 


The following is a summary of the layoff experience of the 15 
men involved, in the appropriate order of seniority. 


ine 


Date of 


Barth 


SOY 


POP a Me 


B. BOO 


ora RS Sal 


Den LOY 


6. Los 


te toe, 


Family 
Status at 
Time of 


Layoff 


M, no 
children 


M, no 
children 


Dies ole 
child 


Md 
child 


Widower, 


children 


M, no 
children 


Seniority 


Date 


1934 


1935 


ay Se) 


LOD 


1938 


1938 


TOL 


Duration 
of Layoff 
Months: 


Days 
1° 


gt 


Lee 


Layoff Experience 


Unemployed 2 weeks. Taken on 
by Montreal Locomotive Works 
as boilermaker. ~“The»bonus’,, 
incentive pay and overtime 
brought wages to equality with 
Angus earnings. 


Unemployed 6 weeks. Taken on 
by Allis-Chalmers Co. as 
boilermaker (assembler-plater). 
Rate of pay and earnings less 
than at Angus. Worked 2 weeks, 
then affected by strike of 
employees at Dominion Bridge. 
Laid off and was unemployed 
until recall to Angus 

January 1955. 


No unemployment. Taken on by 
Canadian Vickers Company with 
no loss of time. Status-—- 
boilermaker helper at a rate 
less than that of boilermaker 
at Angus. 


Unemployed 3-4 days. Taken on 
by Air Ventilation Co. Laid 
off after 35 months. Rate of 


pay higher than receiving at 
Angus. Unemployed 2 weeks 
before recall to Angus. 


Unemployed whole period. 


Unemployed 2 weeks. Taken on 
by Allis-Chalmers Co. as work- 
plate fitter. Pay lower than 
Angus. Quit after 7 days to 
take job at Montreal Locomotive 
Works as boilermaker. Rate of 
pay less than Angus, but cost-—- 
of-living allowance and bonus 
brings earnings to equality 
with Angus. 


No unemployment. Taken on by 
Montreal Locomotive Works as 

a boilermaker. Rate of pay less 
than at Angus, but cost-of- 
living allowance and bonus 
brought earnings to greater than 
at Angus. 


Family 
Status at 
Date of Time of 


Birth Layoff 


9. LOU - 
Ws Le Ne 
de ee is 


Nee ees ays 
children 


Taken My 3 
children 


Lenya AMpwl 
child 


Ibs LOZ eye? 
children 


Seniority 


Date 


194.0 


1940 
194.0 


1941 
1944 


194A 


1948 


195) 


Duration 
of Layoff 
Months: 


Days 
5h 


al 


glé 


122 


1319 


aoe 
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Layoff Experience 


No initial unemployment. Taken 
on by Canadian Betchel (Con- 
struction) Co. as boilermaker. 
Wage rate higher than Angus but 
work seasonal. Laid off and 
unemployed 1 week. Then taken 
on by Montreal Locomotive Works 
as steelworkers't helper. 
Karnings similar to Angus. 
Returned to Angus on recall. 


Unemployed whole period. 


Unemployed for 1 month. Then 
taken on by Canadian Vickers 

Co. as poilermaker helper. 

Rate of pay less than at Angus. 
Quit with Canadian Vickers to 
go to Montreal Locomotive Works. 
Earning higher than at Angus. 
Returned to Angus on recall. 


Unemployed for whole period. 


Unemployed for 34 weeks. Taken 
on by A. Boievert Construction 
as plate and sheet-metal worker. 
Rate of pay less, longer hours 
and paid straight rate through- 
out. Worked till recall to 
Angus. 


On layoff from Angus, worked 

in a personal business as 
service-station operator. Took 
advantage of layoff to follow 
training course in "Service- 
Station Operation" by B.P. and 
Fina Companies. 


Unemployed whole period. 


Unemployed 2 days. Taken on 
by T. Eaton and Co. as service 
man on refrigerators. Resigned 
from Angus to get pension money 
to buy an automobile in order 
to keep the Eaton job. Pay was 
less than Angus but learning a 
new trade. Returned to Angus 
on recall. 


A summary of the actual layoff time is presented in Table 39. 
It is not possible to establish precisely the real measure of loss involved 
to the persons affected in the foregoing layoff period (Period 1). The 
issue of the seriousness of the unemployment impact on these 15 persons is 
left to those who have the specific duty of making assessments in this 
field of enquiry. It must be borne in mind that no attempt was made to 
check the accuracy of the statements. 


Table 39 


Unemployment Impact on Boilermakers at Angus 
Workshops — Summary of Period 1 


Layoff Period from Angus 
Months: Days 


Employee Listing Unemployed 


th 2 weeks 

2 6 weeks 

3 = 

24 weeks 

> 424 months 
6 2 weeks 

fi as 

8 1 week 

9 51 months 
LO 4 weeks 
ai} gle months 
We 34 weeks 
13 - 

abe 1319 months 


2 days 


Two points of interest emerge from the study of Period 1 
experience: 


iG Of the 15 men considered, four found no alternative employment 
throughout their layoff period. Of the four, two were the two 
oldest people in the group, although they were nine years 
apart in age, and another employee similar in age to the younger 
worked almost throughout the whole period. 


es Two of the 15 were single. One of these indicated that his 
status made it less necessary for him to look for work and he 
remained unemployed throughout his 83 months layoff. The other 
single person was concerned over being laid off and was able to 
secure employment after 1 month. An interesting sequel to the 
story of the first interviewee was that he married during the 
period identified as Period 4. He said, in recalling his layoff 
experience at that time, that "It makes a difference when a man 
is married"; so he found a job. 


It may be significant that the two persons who were unemployed 


throughout the period and for the longest time (13 and 8 months, 
respectively) were the oldest persons in the group and a single person. 
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Analysis of Period 4.+-In order to identify further tentative 
conclusions, an examination was made of the experiences of these same 15 
persons during the Period 4 layoff. For all the boilermakers who were 
involved in this layoff, the period was longer - one over which it would 
have been impossible to maintain a household without some sort of paid 
occupation, serious depletion of savings or involvement in debt. 


The same employee listing is used as in Period 1, so that the 
numbers used refer to the same persons. Four more employees were involved 
in the Period 4 layoff than in Period 1. It should be borne in mind that 
more employees would have been included in all the periods were it not 
for the confinement of the survey to those who were currently employed at 
Angus. 


Family Duration 
Status at of Layoff 

Date of Time of Seniority Months: 

Birth Layoff Date Days Layoff Experience 

1. 1909 M, no 1934 9*? Unemployed whole period. 

children 

ee ore! MG 16 1955 9@? Unemployed for 6 months. Then 

children taken on by Canadian Pacific 
Railway Express Co. as baggage 
attendant. Rate of pay consid- 
erably less than boilermaker 
rate at Angus. Laid off after 
5 weeks. Remained unemployed 
until recalled to Angus 6 weeks 
later. 

3. 1910 é 1935 14> Taken on at St. Luc as boiler- 
maker helper at time of layoff 
from Angus. Worked 3 weeks 
then laid off. Remained 
unemployed until recall to 
Angus, 103 months later. 

i 19a ees 1937 117 Unemployed 2-3 days. ‘Then took 

chaid job as janitor with CPR at 


Windsor Station for 1 month. 
Quit to take job as boilermaker 
at St. Luc over the summer 
vacation period. Laid off at 
ot. Luc. 

Unemployed 2-3 days then taken 
on by Checkers Union as a 

spare stevedore. Laid off 
after 53 months and then 
unemployed for 1 month. Taken 
on by Checkers Union as a 
regular stevedore. Rate of 

pay higher than rate at Angus 
but returned to Angus on recall. 
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Family 
Status at 
Date of Time of Seniority 
Birth Layoff Date 
eros “Mipeire 1938 
children 
6. 9S” 1M, sh 1938 
child 
Lee hone, “Mae aig 19,0 
children 
Soo / - 1940 
9. 1900 - 19,0 


Duration 
of Layoff 
Months: 


Days 
1316 


wit 


13°3 


1,13 


328 


21,7 
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Layoff Experience 


Taken on immediately by Canadian 
Vickers Company. Employed as 
fitter, lower rate of pay than 
at Angus, but earnings similar 
because longer hours worked. 
Contract ended but was trans- 
ferred inside Canadian Vickers 
to work as sheet-metal worker. 
Total employment 317 months. 
Laid off and unemployed for 2 
weeks. Recalled by Canadian 
Vickers and worked as fitter 
for 3 months. Laid off and 
unemployed for 7 months until 
recalled to Angus. 


Taken on immediately by Canadian 
Vickers Company as assembler- 
plater. Employed on night work, 
and though basic pay rate less 
than at Angus, night shift rate 
made earnings similar to Angus. 
Total employment 1118 months. 
Laid off and unemployed for 117 
months until recalled to Angus. 


Taken on by Peerless Clothing 
Co. on shipping and receiving 
work. Rate of pay lower than at 
Angus. Remained in employment 
there until recalled to Angus. 


Unemployed 2-3 days. During 
layoff from Angus worked with 
CPR Express as porter, with 
Attwood Construction Co. as 
bricklayer in boiler installing, 
and at St. Luc as boilermaker 
helper. Returned to Angus on 
recall as helper in Bridge and 
Building Department. 
Unemployed 119 months. Taken 
on by CNR as boilermaker and 
remained there till recall to 
Angus. 


Unemployed 2 months. Taken on 
at St. Luc as boilermaker for 

8 months until laid off. 
Unemployed 7 months. Them 
employed as watchman by Verdun 
Yacht Club. Rate of pay less 
than at Angus, on call 24 hours, 
and nights spent at the Club. 
Remained there 7 months until 
recalled to Angus. 


Family Duration 
Status at of Layoff 
Date of Time of Seniority Months: 
Birth Layoff Date Days 
10. 1917 S. 1940 277 
11. 1917 M, no 1941 hype 
children 
uFa8 
teeehten Mok 194K 16 
children 
aie! 
18, 1922 MES 194d Fae 
children 
18 
ECOG Me ok 1948 53 


child 
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Layoff Experience 


Unemployed for 1l months. Then 
taken on by J.A. Falconbridge 
Co. (Construction) as labourer. 
Laid off after 6 months. 
Unemployed for 1 month. Then 
taken on at CPR Glen Yard as 
linen handler and janitor. 
Employed for 9 months then 

laid off. Unemployed for 1 
month until recalled to Angus. 


Unemployed 3 months. Taken on 
by Terry Machine Co. as sheet- 
metal worker. Rate of pay 
considerably less than boiler-— 
maker at Angus. Quit after 12 
months to take job with CNR as 
boilermaker. Remained with CNR 
34 months until recalled to 
Angus. 


Unemployed 1 month. Taken on 
by A. Boievert Construction Co. 
Rate of pay less than at Angus 
but hours of work longer. Quit 
to take job with City of Montreal 
as helper blacksmith, then 
welder. Remained there till 
recall to Angus as bridgeman 
first year. Same rate of pay 
as with City of Montreal but 
better working conditions at 
Angus. 

Unemployed 1 month. Then taken 
on by A. Boievert Construction 
Co. Remained with that Company 
until recalled to Angus. 


Unemployed 10 months. Then 
taken on at CPR Montreal 
Terminus as welder. Rate of pay 
less than for boilermaker at 
Angus. Employed for 2 months. 
Laid off and started work with 
CNR as boilermaker. IHmployed 
for 6 months. Quit to take up 
personal business as Fina Service 
Station operator. Returned to 
Angus on recall. 


Unemployed 4 months. Taken on by 
Masonic Temple as cleaner. Quit 
to take job at Rosemount School 
as cleaner; rate of pay higher 
than with Temple. Worked at 
School until recalled to Angus. 


Family Duration 


Status at of Layoff 

Date of Time of Seniority Months: 

Birth Layoff Date Days Layoff Experience 

eae ei oe 1955 65°8 Unemployed for the whole 
chatdreti period. However, used earlier 


training in air-conditioner 
and refrigerator repair to do 
odd jobs throughout the period, 
until recalled to Angus. 

(Note: The technique adopted 
in this survey was of little 
practical value in this part- 
icular case.) 


Table 40 summarizes this layoff experience in terms of the 
period of unemployment by the individuals concerned. 


Table LO 


Unemployment Impact on Boilermakers at Angus 
Workshops - Summary of Period 4 


Duration of Layoff 


Employee Listing Months : Days Unemployed 
td ge) months 
2 73 months 
2 10¢1 months 
in it month 
5 Thad months 
6 147 month 
W) se 
8 3 days 
110 month 
9 9 months 
LO 13 months 
Jak 3 months 
12 1 month 
1 month 
13 LO months 
att 4 months 
15 65°" months’ (but 


seems to be a 
casual worker) 


Before turning to a comparison of the two experience statements, 
a few points may be made concerning the 1958 to 1963 layoff period (i.e., 
Period 4). 


1. Of the 15 men involved, two were unable to (or did not) find any 
employment throughout their period of layoff. Jt may be significant that 
one of these is shown as the most senior in the layoff list (though there 
were three more senior than this man on layoff at the time--see Appendix 9, 
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Part II) and the other is the least senior on the list. However, the 
latter could be regarded as being only a casual worker in view of his 
outside interests and income opportunities. 


In this layoff period, it will be noticed that there is a 
preponderance of unemployment incidence at the senior levels. This may 
indicate that these persons expected recall in view of their seniority 
and did not make such active attempts to secure alternative employment as 
did the less senior employees. This statement is made with reservation 
in view of: 1) the fact that in Period 1 all of these employees (listed 
1 to 5) were unemployed for only short periods and worked for most of 
their layoff period, and 2) one employee worked as a baggage attendant—- 
indicating a willingness to take on other than craft work. 


pe Examining the experience of those men who were unemployed for 
14 months or less, it will be seen that three of the four found work in 
industries where metal work was an incidental rather than a main feature. 
An interesting aspect of the employment mechanism in such cases is the 
essentiality of contacts in these companies--either relatives or friends. 
The following statements were made in answer to the question as to how 
entry into these non-metal industries was gained: 


Employee _/ 


"The general manager of the (---) company and I are members of 
the same club." 


"The owner of the (---) company and I bowl on the same team." 


In Periods 1 and 4 this person was employed throughout the whole 
layoff period. 


Employee 4 


"T had attended a course at McGill University on advanced process 
of welding and metallurgy. There were supervisors there from 
different companies and so I had contacts." 


Employee 8 


"My brother worked for the (-—-) company and he told me about 
their vacancy for a bricklayer in boiler installation." 


Employee 12 


"The first time I found a job with the (-—--) company it was 
important that my brother was employed there since, otherwise, 
I would not have known about the vacancy. But then I qualified 
myself and was able to go ahead on my own when I was laid off 
the second time." 


The information is too scanty to draw any significant conclusions 
from the experience of these 4 men. This inter-industrial transfer is a 
haphazard, random process of job movement. Usually it is a process where 
the union, which acts as an information centre on jobs within the craft, 
is an insufficient medium. Moreover, the UIC does not play any role in 
allocating these jobs. However, on the basis of the limited information 
available it is evident that this kind of transfer greatly increases the 
job opportunities for those who have access to them. Had it been possible 
to question the 42 boilermakers (32 from layoff) who resigned from Angus 
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over the period covered by the study, it is probable that this conclusion 
would be empirically strengthened. This is probable for another, intuitive 
reason than the widening of job possibilities involved in inter-industrial 
movements, namely, that resignation from one job is usually necessary for 
acceptance into regular employment with another employer--especially the 
smaller scale employers engaged in construction. 


When the two layoff periods are compared, the pathos of the 
situation, despite the limitations of the information sample, becomes very 
evident. Comparison of the two periods do, however, show that personal 
characteristics are almost marginal to the job securing mechanism. The 
most senior men may expect early recall and are more likely not to look 
actively for work, and less likely to take jobs that pay significantly 
less than those to which they are accustomed. The older men hold out 
against any job which is not in their trade; but, as optimism lessens, 
they gravitate towards long-term employment as unskilled workers. In the 
only examples which can be offered from the sample, the oldest member 
firmly stated that he would not, under any circumstances, take a job as 
a labourer. However, during the Period 4 layoff, following 7 months? 
unemployment he took employment as a club watchman, on call 24 hours and 
spending his nights at the Club. The second oldest member said that, 
during his first layoff, he had held out against working as a labourer. 
However, in the Period 4 layoff he indicated that he would take work as a 
labourer and, during this layoff, took work for over 4 years as cleaner 
and janitor. 


The statement that personal characteristics are not a determining 
factor in the employment process at this level, stems from the lack of 
similarity in the, experience of the individuals in Periods 1 and 4. In 
general, the numerical smallness of the sample (which showed a consistent 
experience in the two periods) does illustrate the random qualities of the 
employment process. 


But certain points are revealed by taking exception to this 
statement. Older people do gravitate into unskilled work; the men who 
possess alternative skill or training do have an advantage in mobility; 
and the usefulness of the 'contact' in facilitating inter-industrial 
transfer illustrates a real need for a more active institutional device 
for this purpose. 


The question of the difference between the two periods, in terms 
of the general business conditions prevailing at the different times, has 
not been raised. However, a brief scrutiny of the data will show why 
experience at the beginning of layoff for the 15 interviewees would not 
yield conclusive results. 


In Period 1, many of the 15 boilermakers were experiencing their 
first layoff ever, some their first layoff since the thirties. Thus, it 
would be expected that the process of job finding would be easier in 
Period 4 than in Period 1. The cycle downwards in Period 1 laid off 15. 
interviewees between April 24 and September 1, 1954. However, the layoff 
process in Period 4 was much more extensive, taking in the 15 interviewees 
over a period from the end of October, 1957 to May 13, 1960. Comparison 
of the initial unemployment on layoff between the two periods would not 
give any sensible conslusions. Use of Period 1 and Period 3 data would 
again be inconclusive. In Period 3, nine of the interviewees experienced 
layoff between October 28 and November 22, 1957. But to compare initial 
layoff here would render the conclusions questionable on the grounds of a 
failure to isolate the cause of such layoff from seasonality effects. 


That it would not appear to be logical to make a comparison on 
the basis of the available data, should not be interpreted as meaning that 
this omission is not regarded as important. In a recent book published 
by the W.E. Upjohn Institute for Employment Research (Kalamazoo, Michigan), 
Dr. William Haber emphasizes the importance of the growth rate in the 
economy generally in determining the rate of reabsorption of workers dis- 
placed by technological or other structural change. There is no apparent 
reason to believe that this would not be true for the Angus boilermakers. 
But it cannot be shown to be true from the limited data assembled here. 


Another extremely interesting question which cannot be answered 
from the data is the reason why (out of the 15 interviewees) 10 found only 
temporary and irregular work during their layoff from Angus. The five 
who found regular employment did so in occupations completely different 
from their own craft--even in industries not associated with metal work. 
It is necessary to know why a displaced worker in one industry cannot get 
similar and regular work in the same trade in another industry. To under- 
stand this, it would be necessary to interview boilermakers other than 
those who displayed an attachment to Angus, in that they returned on 
recall. It is not known whether or not these men really tried to find 
regular employment elsewhere. Another 32 boilermakers from Angus resigned 
while on layoff. Did they find regular employment? Many of them had little 
seniority and little pension equity in Angus. In this case, were they 
themselves displaced from some other industry and obtained only temporary 
work at Angus? But there were several with long service at Angus in this 
group of 32 boilermakers. Did they find regular employment outside? 


The limits of time and resources available for this study 
reinforce the view that the examination of the 15 interviewees leaves many 
implications unanswered, has raised more questions than it has answered, 
and has set out only tentative evidence in support of the conclusions which 
have been drawn from the data. 
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Summary of Part II and General Findings 


Part II of the report is concerned with the labour force adjust-— 
ment process at Angus Work Shops over the period 1948 to 1961. The 
adjustment process was examined first in terms of employment changes, 
turnover rates, layoffs and recalls, and resignation and retirement rates; 
and secondly in terms of the movement of labour within the plant itself. 


1. imployment Changes 

In looking at employment changes by broad groups, several things 
stand out. The greatest absolute decline in employment was in the skilled 
group, followed by the semi-skilled and unskilled classes. In percentage 
terms, the semi-skilled experienced the largest decline. 


As a proportion of total employment, skilled workers increased 
slightly over the period and still formed the largest group. The pro- 
portion of semi-skilled workers declined more than any other group, but 
maintained their position as the second largest group. The proportion of 
clerical workers more than doubled over the period. 


The ratio of skilled to semi-skilled has increased substantially. 
Together, these two groups made up over 80 per cent of total Angus employ-— 
ment in 1961, and it is clear that, within this consolidated group, the 
level of skill has gone up. 


2. Turnover of Staff 
The annual rates of turnover of staff (accessions plus sepa- 
rations) show very wide variations as between different occupations. 


Skilled workers as a group experienced a relatively low turnover 
rate, which was well below that for helpers (semi-skilled) or labourers 
(unskilled). 


Seasonality of employment was a major factor in the high turn- 
over rate for carmen, sheet-metal workers, painters, upholsterers and 
seamstresses. 


The high average turnover rate of moulders was due almost 
entirely to the closing of the Wheel Foundry. 


The lowest turnover rate was experienced by blacksmiths, 
machinists, pipefitters, electricians and boilermakers in that order. 


Decrease in Turnover Rates.--It is significant that the rates 
of turnover have been decreasing for most of the occupational groups over 
the period 1953 to 1962. 


Trend lines of turnover rates were computed for a number of 
occupations and the study indicates that these provide an important way 
of determining occupational scarcities before they actually occur. 


The study shows that by extrapolating these trend lines, the 
year can be arrived at where an equilibrium will be reached between hirings 
and separations. In the case of carmen, for example, the trend line 
indicates that this state of balance will be attained in the period 1968 
to 1969. This suggests that the employment of carmen will become stable 
in this period. The wastage rate (covering separations for all causes ) 
will then be the sole source of carmen vacancies, and the carmen on layoff 
at that time can expect to be absorbed into permanent staff at a rate 
equal to the rate of wastage. 
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Information of this kind is most significant and would clearly 
be helpful in indicating to railway employees the potential security of 
their jobs and in providing guidance to those concerned with retraining 
as to whether the probability of re-absorption of laid-off workers in 
their own trades lessens or intensifies the need for retraining. 


Inter-correlation of Turnover Rates.--The rates of turnover for 
the different occupational groups at Angus show a high degree of inter- 
correlation. This would indicate that the main factors influencing the 
turnover rates are those internal to the work shop. 


3.) Layoffs 
Layoffs accounted for a very large percentage of total separations 


at Angus over the period studied. Between 1953 and 1962, the proportion 
was 87.3 per cent for skilled employees; 81.3 per cent for semi-skilled 
employees; 79.3 per cent for unskilled workers; and 6.4 per cent for 
clerical and supervisory personnel. 


The reduction in staff at Angus has been of such size that lay- 
offs have also been experienced by some of the long-service employees. 


Some idea of this can be had from what happened to boilermakers. 
Over the period 1953 to 1963, one half of the boilermakers, who were 
employed at Angus in January 1953, and who were still employed in June 1963 
experienced a total layoff period of five and a half months at one time or 
another. 


With respect to other trades, the experience of machinists was 
somewhat similar to that of boilermakers. Moulders and upholsterers were 
undoubtedly even more deeply affected than these groups, whereas pipe- 
fitters, blacksmiths and electricians were less affected in terms of 
layoff of long-service employees. 


A further illustration of the impact of layoffs on long-service 
employees can be had by looking at the experience of employees on layoff 
as of December 1, 1962. For example, the great majority of carmen had 
between 9 and 11 years! service; carmen helpers, between 10 and 11 years; 
sheet-metal workers, 10 to 13 years; and painters, 2% to 11 years. 


A detailed analysis of the layoff experience of a selected group 
of boilermakers for the period 1953-63 is presented in Chapter 4 of the 
report. This group was chosen for study because they were a craft group 
which had been unquestionably affected by the technological changes at 
Angus since 1948. In addition, they formed a group which could be inter- 
viewed in the limited time that was available for this phase of the study. 


4. Re-employment of Staff on Layoff 


The recall of workers on layoff accounted for a very large 
proportion of total accessions at Angus. Between 1953 to 1962, the 
proportion was 90.4 per cent for skilled employees; 83.5 per cent for 
semi-skilled employees; and 78.6 per cent for unskilled employees. 


Over the period 1957-62, the data show that vacancies arising 
at the different skill levels were largely filled by recalling those on 
layoff. This would indicate that the opportunity for retraining redundant 
workers for intra-plant movement was negligible. 


The data also show that the size of the redundant staff has been 


consistently greater than the rate of wastage. There are indications, 
however, that this situation is changing. Evidence of this is that for 
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all groups, the rate of transfers into Angus from outside points has been 
increasing as a percentage of Angus accessions and the proportion of 
restarts has been decreasing. Also, in several occupations scarcities of 
manpower are evident, indicating that the number of men on layoff and on 
transfer is approaching zero in these instances. 


It would appear then that the excess supply of labour at Angus 
is approaching manageable proportions, and such a situation has important 
implications, as will be further discussed below, for possible action by 
management and unions respecting measures which will enhance employment 
security and the mobility of workers. 


5. Resignation Rates 
Resignation rates tend to be lower and more stable the greater 


the level of skill. During the period 1953-61, the average rates of 
resignation for the broad groups were as follows: skilled, 1.3 per cent; 
semi-skilled, 2.8 per cent; unskilled, 4.1 per cent. 


These figures would seem to indicate that, on balance, skilled 
workers are more willing and anxious to hold on to their jobs than 
unskilled workers, or perhaps even more important are given a greater 
incentive by management to do so. There is also some justification for 
the belief that at Angus the response of skilled workers to a change in 
the pattern of economic security is less than the response of the unskilled 
workers. This would seem contrary to what one would expect, because the 
greater the degree of skill a person has, the greater would tend to be 
the alternative sources of available employment and the greater the 
possibility of movement. The relative effects on resignation rates of 
ability and willingness to move and management employment policy with 
respect to the different skill groups would require a more detailed study 
than is possible with the data available in this report. 


6. Retirement Rates 

Two broad findings emerge from the study regarding retirement 
rates. First, rates of retirement for the skilled and semi-skilled groups 
have increased over the period 1953-61; second, rates of retirement tend 
to be higher the greater the level of skill. 


The rising average age of staff as a consequence of employment 
reductions is an important factor in the rising retirement rates for 
skilled and semi-skilled workers. 


The rates of retirement for the unskilled group have not risen 
over the period. One of the reasons for this may be that the effect of 
employment reductions on the age composition of this group was much less 
pronounced than in the case of the skilled and semi-skilled categories. 
This might be accounted for, in part, by the lesser degree of attachment 
of unskilled labour at Angus during periods of employment instability. 


7. Intra-Plant Mobility 
Temporary Transfers.--The study brings out two important con- 


clusions concerning temporary intra-plant transfers: 


1) the amount of temporary transfers which has been possible as 
an offset to layoffs in the different seniority groups has 
been negligible; 


2) to the extent that temporary transfers have taken place at 


Angus, they have consisted mainly of promotions on a temporary 
basis of helpers to journeymen in their own crafts. 
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The study notes that a large part of the helper group promoted 
to journeyman status in a craft is qualified by experience to assume work 
at that level. Since they are not required to display full capability 
over all the jobs falling within the jurisdiction of the journeyman's 
trade, the amount of training required to perform the designated tasks is 
minimal. 


There is a high degree of interchangeability of helpers as 
between the different crafts, but this has provided little protection 
against the layoff pressure within the helper group. 


The fact that none of the employees working out of their craft 
were downgraded illustrates the job protectiveness of the seniority 
arrangements. 


There was a complete absence at the skilled level of shifts on 
a temporary basis between crafts. Job differences between scarce and 
abundant crafts and the ability of experienced helpers to perform at the 
journeyman level in a trade help to explain this lack of movement. 


The main determinant of temporary transfers has been scarcity 
in crafts. Management's response to this has been to fill such vacancies 
by upgrading of helpers. The reasons for this have been that, 


1%) management preferred to use labour resources already employed 
at Angus or on the Angus roll rather than resort to drawing in 
new employees ; 


2) seniority rulings and layoffs in almost all groups up to 
1961-62 made it impossible to adopt any effective policy of 
internal transfer to absorb redundant workers; and 


3) the helper grades are able to perform skilled work up to 
certain limits. 


Significantly, it is now stated management policy that it is the 
helpers! grades that are uneconomic to fill, rather than the skilled 
grades, because of the narrow differential in rates of pay between helpers 
and skilled men and the greater range of work which skilled men can 
perform. 


Permanent Transfers.--Some idea of the extent to which permanent 
transfers of helpers to journeymen positions has taken place at Angus is 
also provided in the study. Over the period January 1948 to January 1963, 
there were 208 such transfers and the majority of these (125 or 60 per 
cent) were in the carmen group. The number of permanent transfers for 
some of the other skilled groups were as follows: 


Painters - 23 
Pipefitters - 16 
Welders - lil 
Carpenters 

(B. and B. Department) - 10 
Electricians shi De 


In the remaining skilled categories there were very few permanent transfers 
or none at all. 
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8. General Findings 
Iwo main conclusions seem to arise from the study of the adjust- 


ment process. First, there has been a very major reduction in employment 
at Angus over the post-war period. Not all groups have been similarly 
affected, but only in the case of electricians has the number of employees 
increased during this period. Generally, there have been men on layoff in 
all seniority groups, at least since 1952. 


This ubiquity of redundancy has heavily influenced all the 
turnover rates that were derived. Layoffs dominated the movement of labour 
from Angus and the re-employment of workers on layoff dominated total 
accessions. 


The second conclusion is that the rate of redundancy is 
decreasing, as are the turnover rates for all groups. There is evidence 
also that the incidence of seasonality on employment at Angus is decreasing 
because of the declining importance of passenger car repair work in the 
total work performed. 


This tendency towards greater stability in employment at Angus 
was held to be basic to constructive discussions between management and 
unions concerning the adjustment process. 


On the basis of the possibly bold assumption that trends in the 
stabilization process will continue, regressions were derived to estimate 
the period when turnover rates for separate crafts would equal normal 
wastage rates and replacements. It would be useful to predict this 
accurately for all occupations. 


In the final analysis, future employment at Angus and in the 
railway industry generally will depend on the interaction of a number of 
factors which affect the demand for rail services. Factors that can 
stimulate demand include not only technological and organizational changes 
which increase the productivity of capital and labour, but also market 
research to keep in close touch with consumer needs, and pricing policies 
which are competitive with other modes of transportation and which are in 
line with long-run marginal costs. 


Even though the possibility of further spectacular improvements 
and techniques comparable to those of the diesel may not be great, as some 
experts feel, innovations in equipment and the willingness to use them 
nevertheless do exist and will continue to exist. Given the present state 
of technology in the railway industry and the prospect of further innova- 
tions, whether employment falls further, remains constant, or even 
increases will depend ultimately on the level of output achieved. If 
output remains constant, there will almost certainly be a continuing 
reduction in the numbers employed at Angus. 


The most that can be done at this stage of the enquiry is to 
speak of trends in general terms. It is fairly impossible to forecast 
trends correctly, and even more so to predict cyclical movements. The 
estimates of turnover rates presented in the study, even though they do 
not take into account cyclical movements, emphasize the fact that, in the 
absence of major technological break-throughs, employment stability can 
be predicted at Angus for employees who are not cyclical accessions. To 
the extent that the railways adapt to the ever-changing output require- 
ments, that they are equally aggressive as competitors, and given a 
favourable economic framework, their output and the degree of employment 
security they can offer to more employees will be increased. 
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Within Angus, the stability in turnover rates opens up avenues 
for fruitful discussion between management and unions of desirable changes 
in apprenticeship programs, in widening of seniority lists, and of up- 
grading semi-skilled personnel. It is only by continuing discussion and 
constant re-evaluation of objectives that institutional arrangements can 
be adapted, as necessary, to facilitate the adjustment process. The job 
stability which was shown to be coming about at Angus enhances the 
opportunities presented to all parties concerned to engage in such a 
re-evaluation. 
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APPENDIX 1O 


Questions Put to Interviewees 


Was the possibility raised by the Management or the Union for you to 
work temporarily at another CPR shop outside Angus so that you could 
have avoided layoff? 


If the answer is 'Yest, why did you not accept it to avoid 
layoff? 
Was the possibility raised by the Management or the Union for you to 
work temporarily inside Angus at a job other than a boilermaker job 
so that you could have avoided layoff? 


If the answer is 'tYes', why did you not accept it to avoid 
layoff? 


If it was open to you to work temporarily at another job inside Angus 
would you accept it in preference to being laid off? 

1. If it meant working as a boilermaker'ts helper. 

2. If it meant working as a helper in another craft. 

3. If it meant working as a labourer. 

If the answer is 'Not in any of these cases, then say why not. 
Have there been occasions when you have accepted temporary work at 
St. Luc or some other CPR shop outside Angus so that you were not 
laid off on these occasions? 

If the answer is 'tYest, how many times has this happened? 

To what job? 
Did you work while on layoff? Name of company 

Type of work or occupation 


Rate of pay. 


When you were unemployed what was your source of income? Did your 
family have any other source of income? 


Were you offered recall to temporary work at Angus while you were on 
layoff but turned it down? 


If the answer is 'Yest, then say why. 

If you were employed outside when you were recalled: 
a) Why did you return to Angus? 
b) Were you having higher wages outside? 


c) What type of work were you doing? 
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15. 


If you were employed in a temporary position at St. Luc or some 
other CPR seniority point as a boilermaker while you were on layoff 
from Angus would you want to return to Angus when a job (of reason- 
able permanence) became available there? 

a) If you were recalled to Angus to work as a boilermaker. 


b) If you were recalled to Angus to work as a boilermaker's 
helper. 


c) If you were recalled to Angus to work as a helper in 
another craft. 


d) If you were recalled to Angus to work as a labourer. 
Would you be prepared to take the training necessary for another job, 
including another craft while you were on layoff if, during your 
training period, your income was maintained in the form of unemploy- 


ment insurance? 


If the answer is 'Yes', say what job or craft you would 
choose. 


What positions were you offered by the UIC when you were on layoff? 


What positions did the Union tell you were open to you when you were 
on layoff? 


What steps did you take to try and get a job during your layoff? 
What sources of information did you rely on for information on jobs? 
While you were on layoff, did you participate in any schemes to change 


your job potential? e.g., International Correspondence Schools't 
Courses; Provincial Vocational Training Courses. 
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